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1020030048062 %^ <H*}: 2003/10/16 

[AH ^SSAH 

[aai^si mm 

immmm 2003.07.14 

SggS] LEVEL SHIFTER AND LEVEL SHIFTING METHOD 

[SSI ^^Sl Ah 

[MSeJ3HJ 1-1998-104271-3 
[CH£|oj] 

[ □ £l ei 3 H ] 9-1 998-000230-2 

[Si^gJi^SiS] 1999-030203-7 

S^S^I] LEE, Ho Young 

[^Si^^Ss] 700202-1010311 

[?@SS] 463-725 

r^^i s^is ^^ai s^e(s^oFe) s^oh^m 303-1105 

[^3] KR 
[£JA^^] 

^51 g HI42£2| ^§0|| ojgh ^ f m^g H|60^£l 9? §011 2J 

^9*? (en 

[?|gfS!S] 20 e 29,000 a 

[^tliSS] 58 S 58,000 S! 

[?i!2?§SJ o a 0 2! 

[£JAh§^S] 63 m 2,125,000 8! 

2,212,000 §1 

[§¥AHW1 1. flSfAl- g/dl/H(£e)_1S 
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1020030048062 ^^ 2003/10/16 

3.4=. t\x]^ Ais x\z]7} 7}^ ellf 4=1 ^ *m 4=1 ^<>1 7flAl^cf. ^oj- 

efl^S. <y7}s)^r ^Jl* ^1 ^ *)12 4=1^^1 CMOS a^i ^1-3= slHS- 

#^ ^IJL^ A o V ^ ^r-£ S^r §RV ^7fA]^ Jl^oj- efl^o] ^tVt}. JL 

^ ^^H5L #^ Al^^ ^f- E] till- ^1^-O.S.^ #^ ^Jl^] &SLV\, ^ 

^ ^lS^l ^ol J^o^ ^i^-^-i- diS-^Jl ^7>3*I *m 4iS.*}*l & 
£ 5 
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1020030048062 ^^ 2003/10/16 

eflt 4=1 3LE) 3? efl^ 35.^ H o v ^ {LEVEL SHIFTER AND LEVEL SHIFTING METHOD} 
£ 2^r £1^ *i<y- eflt ^ = B.^ ^ s\-^S.o]t^. 

£ 3^r 3^ 7fl^°l ^ 

5L 4^r £ 3^ #°J- $M *fll ^E^cf. 

£ 5^ £ *U ^*HH 4^ ^oj- e fl*i 3=3^ ^ M-e} 

£ 6^r £ 3^ sflt s) S^l ^]2 ^Hl- q-^-W. 

-£ 8b^r & w>^^V *1]4 ^Al^ofl n}^ ^oj- ^K E joj ^ ^S£f M-Bf 

£ 9a, 9b ^ 9c ^ z*zf £. 1^ $\E.z]3] 100MHz, 500MHz ^ lGHz^) ^ ^ ^1 

M tfl^ M-Efvflcf, 
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1020030048062 #^ ^^>: 2003/10/16 

S. 10a, 10b 31 10c £ 4^ iSflt 4=1 =Bj 2] 100MHz, 500MHz 3? lGHz^ S3 ^ ^Ul 

£ 11a, lib ^ llcfe 5L 6^ efl^ 4=1 = b]^ 100MHz, 500MHz lGHz^ a]Jl 

100 : efl^ 4=)^^- 200 : 4*\*t- 

210 : *Hl CMOS 220 : *fl2 CMOS 91*)^ 

300 : #^ tH^-^ 



sfl^t^ JL^<y- Bflt^l ^IJlS. *L«:SKr i« 4i5.Ei * ^^J- 

^is* ji^<y- sfl^s] Aijis. €«sHr ^lt 3=^ «o v ^°ii ^ ^14. 

«V£31 D H1 7>^- (sub-micron) 7] #2] ^o] 7 }4^s\-^s\- tf&d] *hE*fl A>-g-s) 
^ 31 *R>*>ZI $£uf. ^floflfe- 1.8V €^ ^tHH -§^*Rr 0.18um ^ ^ 

1.3V ^^HH ^^Vfe- 0.13um ^JaV^o.^. ^e) A}-g-£]j7 iy *1*HH 

^SRr 90nm 7 fl^ f^l^h 
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1020030048062 ^^ <£z\: 2003/10/16 



q (multi-power)* ol-g-^b *M (architecture) 7} ^^o.^. a}-§-s1jl 



<20> 0.18um ^-f , ofu-sa s)S 3.3V ^ ^d^i ^^Hr TlHB 

B^fl^l^Bl (thick-gate transistor)* f^l^H , 4*1^ 1.8V^ 

^-i- °l-g-^>fe 8J=^r TflolH (thin-gate transistor)* <>l-8-*H ^€4. °H , 

o>^S.H slS 1-3} 3} 3.3V ^liL^ r^M $3- 1.8V ^1^* S!l3*IM^*M ^sfl 

*>o]-s.-f (high-to-low) ^ 511 *i 4=1 iE^r low-to-high) ^ efl*§ 4=1 7} 

*r-8-€th 

<2i> AjA^i^ * r °l-S.-f (high-to-low) ^ efl^ ^H^^cffe- s-f-sW 

(low-to-high) efl*i 4=1HE1* f ^*>7l7> <H^tf. 

< 22 > s.^ efl^ 4=1^7} Ji^ o>^SZL-4^1^ £#71 (ADC; Analog Digital 

Converter)^ #^^1 ^>-g-^ -° ^<y. ^ 4=1 HE-i #3 aJsS] ^ -§H swing range) ^ 

^EltiKduty ratio) -=f°l #*)1 o}y£3.zl-t) 7] % £:&7l (ADC)^l ^£( S peed) ^*Kr 

^£.tr 3-§-tri=r. 
<23> £ 1-^ ^a>^<y efl^t 4=|HBi£l f slssojji, £ 2^r S.1^1 efl»i 

Si 2l-^£0lcf. 

<24> £ 1# ^-2:^, ^Hfl^l Eflt 4=1 ^ ^ PM0S Hii ^ f- £. 3|H 3. <>l-¥-<H*l 

A\ ^ *J|2 PM0S B^1^(M3', M4')Sr, ZfZf <#7l XH % A}2 PM0S H^^l^Ei(M3', M4") 
^ = efl°H ^^-^ >fl l * X) 2 NM0S B^^liEKMl', M2')S f^^tj-. 
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1020030048062 %^ 2003/10/16 

<25> j^oj- efl^ 7 }*]±=. °m AlJrS. ^&)^7l *fl SJ 3 #*r(VINW <d^€ Si ^3 

(INVl)^ ^ %}*i.-§r 7}x]±r m *M ^(VDDLHH -§^*Rr 71Mb B^i:E| 

(thin-gate transistor)^ t^sH , M-^^l ^*rl-8r S.-?- 31 1# 7 r *l^ XI 2 

#<y-(VDDHHH ^^HRr ^ TlMB B 31*1 ^(thick-gate transistor)^ ^^^cf. 

<26> A o v 7l ^oj- efl^ ellH^ ^IJiS «g^^o> JL^oJ- efl ^o} 

^, 3*1 ^(GND)^ XU ?i€ ^(VDDL) i^*}^ °m ^^^o> 

3*1 5fl^3f ^12 ^<y-(VDDH) aH* #a| AiJ:^. M^-tq-. 

<27> xll * xl2 PMOS B€*1^(M3\ M4')^ XI 2 ^(VDDH)^ #^ ^-E.(N1', N2') 

A>olofl #71 all 2 ^ *i°J-(VDDH)^- #^ ±EL*\) #7l XU ^ Xl2 NM0S 

B^li^CMl' ,M2')fe XMB* -f-«H $1#^- 7>*1 XU ^ Xl2 °d^#Jll- <g^ 

^xvin, vinb)* -§-«n 

<28> o]^}, 5L l ^ £21- ^S*H ^2fl^ sflt 4=) BEl £\ ^^tr^f. 

<29> Xll NM0S B^^l^B-KMl')^ XMB2}- x| 2 NM0S B^*1^eKM2' )^1 XMH<*I| Xll 

3? Xl2 U^#JKVin, VinbHl 2l*fl £= Nl' ^ £JEL N2'^| efl^ 1 ^*}v§- 3tr ^l^(seed) ^ 
#71 a] = ( S eed) #<Shgr 3^ Xll ^tfCVDDL) 7V*lcf. 

<30> ^xl z]}*£d\]*\ xll ^ ^^-(VDDL)BS #«£*Hr Xll °^^#^(Vin)7> XI 2 NM0S 

B€^^^(M2')S1 TflolHofl ^71-SlJi, X| i ^ ^(VDDLHH 3*1 ellUS 

Xl2 *a ^#^(Vinb)7> Xll NM0S H 31*1 ^011')^ TflolH^l Sl7>£l^, XU NM0S B31*l^Ei 

(Ml')^ €BB£)J1, XI 2 NM0S B3l*l^Ei (M2' )fe H-Sr^I^f. 
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1020030048062 #^ <y*>: 2003/10/16 

<3i> *H2 NMOS B^^^EKM2')fe S.^ ^ (saturat ion regionHH -§-*NH «§ 

a^H ^2 *i 0 J-(VDDH)ilS °] N2' ±EL2) X]2 ^°J-(VDDH)# « c > 

<32> N2' t£S] #<#o] VDDH-Vthp S.t\. #±fU} X)3 H^iE] (M3' )7> Nl' 

±J=2] &<&o) ^ efl^H ^S)7l Al^t].. 

<33> mi- t £2] ^i^ol VDDH-Vthp J£t} -SH^Tfl all 2 PMOS H^1^(M4')7> ^.2.= 

^ tS#= (cross coupled pair) PMOS H^l^EilrCMS' , M4')^- # 

tr 3*fl* efll 4=1 ^e|°] #*f(V0UTH M-EfM-^r #^ XI 2 # 

€ ^(VDDFDAS -S-^^Tfl ^4. 

<34> olnfl, NMOS H^^^(M2')» -f-SH #^-7} #7l ^5L7> x}<g 

<35> ^oj. efl^ 3 = ^ ^£^r efl4) -^(seed) *H^*H=- ^ 3L7}2] 42 

NMOS B€*1^EH1 * ^^-(I M 2)°fl cg^ofl^^ ^ 2 NMOS 



< 36> ^Coa; ^ 



7 /^= — o — C-r-) {vodl- v thn) 

^ AT2 



2 



[*r*M 1] 2 

^Ti^l ^o], *W : NMOS g-lj 

<38> 1 ojj o}^, X| ! *l<y-(VDDL) *H nJ-BH 42 NMOS BSS^iEii 2fl 

3) ^-E-Cseed) ^dW i^- ^^ofl^o) ^ ( j M2)7 |. X|$3uL, X) 2 NMOS B^*1^bH 



72-7 



1^' 



1020030048062 <&t\: 2003/10/16 

JL = ^ ^(l M2 )ofl s)z>}c$ gj *|| 2 PMOS H^1^(M3', M4'H ^ ^£7> 

< 39 > £th inJE. Nl'ofl M-^M-^ ^sflA]^^ ^4 N2'°ll L}E}4b tI^e^ #o] ^5. 

#^ 41 :M ^ ^(rising time) ^ *l#(fal 1 ing timeHl ^>^l7> 

^ sj.^ 3.^ ^ Hi (duty ratio) 4^§°1 ^3*1 l^cf. 

<4i> rc|-izH, 200MHz ^°1 €-S-3r -§-g- 35.°^ ^2fl^ *}<y- sfl^ 35.^3.^ 



<42> n*2M, »H -e-^ ^ eflig^ Ji^r ^ ^IJlS 917} rtr°\ JL4=- j§-*\- 

<43> ^. i^o] ^2 ^-^^ ^ ^ 31*12} <?]7> «>0> ^^-AHl^ 
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1020030048062 ^^ Q*}: 2003/10/16 

31 14 ^2 efl^l-oll- i^Rr ^1 S3 3 SJ^^V #7] *fll 3114 #7} 

*H2 eflfti^ ^ ^13 efl^ *M» ^l #^ ^2 

<0J:ofl -g^^H A oM ^]1 #^ ^Jl^ ^ SEb <5}# ^5L1- ^7H^]cf. afl 2 -) 

^Jfb ^-71 ^11 AlJl^- tiV^^ iH#.§- 7Mb ^2 ^lSL» O j^^o> ^M *fll # 

^ ^IJl^ *_M^ 7 >x]^i ^-7] afli efl^4 #7] *)13 *m Bfl^ a}o|^ i^b 

^12 %t% ^l^>i, *U *cHl* ^1^1 -g-#*M ^7l ^12 #^ *\3L2) ^ 

^7} *fll ^ *)12 ^-fl* ^15:1- ^M ^2 ^ ^-71 *lll 

^t-K ^11 ^*M ^tt ^ofl nHg. eflf ^HE^b 

z])^ A}2 311*} °1» ^S}b *1]1 ^IJl-I- °J ^ *>b ^uZ)-, ^-71 *fl2 

ilt} b ^3 ^<y- 7} ^- ^ £Q ^tgo)] ^1 ^= 7Mb 

^11 S^liEi ii) ^-7] ^ 1 E^liEiS] ^fl2 ^^"4 ^1 ^ff-^^ 7Mb 

^12 B^H^^E^, iii) m Efl^-g; 7Mb *fl2 ^^-34 ^11 

#7] ^12 H€^1^e^ *ti2 ^i^- ^12 ^ ^7l ^}1 

y ,>b ^1^ ^i^-* ^113 S^H^^Eil- s^-*Vcf. efl^l^-b i) ^71 ^li ^<y-4 ^ 

^•^1 ^1 ^1^- ^^-1: 7M1^ ^]4 H^B^l^Ei , ii) #7] ^14 H^J^l^E^ ^c>| ^ ^-71 
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1020030048062 ^7}: 2003/10/16 

412 H^Ul^S] 4l<4 ^n<H ^71 4l2 3€ &<&3* ^€ 4U # 

#7l 414 B^l^S} 41 2 ^ ^ A o v 7l 412 H^l^E^ 412 ^ 

€ 4|2 7>^1^ 4l5 H^liEi, iii) <#7] 41 1 *}^} 41 1 

* 7f^m ^1 6 H3H*]^e1 , iv) #71 415 B^l^E^ 412 *}^f- ^ ^-71 416 H^l^B-l 

^ 41<4 4H ^af, ^-71 416 B^^l^Eisl 412 ^41 412 

#^4, ^71 412 411 ^ 7}4^ 417 H$4^1- S^t}. 

412 411 4=)H^^ i) ^-71 411 °d ^ ^1^^ 7>^^ 4l2 ^IJl-I- <g 

tt 4H £^4, ^7l 4U *1<?H1 ^H-^ 7 }x\^ 418 B^l^Ei, ii) 

^-71 418 H^^l^EI^ 412 ^ ^4 4H *}^-*l^:4, #7l 413 B^^l^E^ 412 

^ ^4 ^ 7 f4b 4i9 h^i^, iii) #7i 412 ^isi- 

4H 3^4, A J"7l 412 ^<y-4 411 a o v 7 ) ^ 9 b^^I^e^ 412 #ff- 

^tl-^ 412 ^ ^-g: 7>^1^ 4110 H^l^-i- 

5E*h ^ 1^<4 411 ^-fr <iH^>7l ^^1 5E cf^- ^<S4l 4^- 41 13 4=1 

^ 411 efll 4lH^Jf, 412 41 *g 4=|H^-f ^ 41*1-^1- 3L^4. 41 1 4M 4=]H^^M=r 41 1 

41^4 412 efl^>ol^- 4U ^ ^ ^IJlS 4U 412 i 

7}£} 4H -f-«H ^^i, 413 + 4H 3l^§- ^3^1 412 ^*H«r 

^ij-^i -g-^H ^-71 412 i^it ^-n 4Hf-^.^, #7i 4ii #<y- 

4113-4 A oM 412 £<y- efl^^cf 413 ^ 4l1§_ a>o]-1- 41 1 #^ -ilJ:^ ^ ^=5L 

^51* ^7|-a)^ 412 41 ^ 41^^^-^ ^"71 411 -dSLS}- al?i^ ^ 

A o v * 412 ^IJll- 414 i^^l ^>fif 415 2) 4H ^f-*}^ <^ a) 

«1-ZL, 416 ^>^1 4H ^><4 411 ^l^ofl -g-^H ^-7] ^ 5 
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1020030048062 %^ <£t\: 2003/10/16 

i^^j ^-*fl * =^ *l-ff-* ^H^o.j-*| ( A o v 7l afll #3 tij-^^ ^^-o. ^ 

^•71 *Hi efl^jq- #7l *fl3 ^ efl^ A}olt ^^§>^ *fl2 #3 Aijrol #<£ ^£ S^r 

<5R> ^7>a]^ 2fl*l^ #7l *fll #^ #Jl ^ #7l ^12 #Jl-I- <g 

s^o]. efl*lsH # 7 ] ^fli a}Jt ^ #7l *fl2 ^nfl^r 4]JL5Al #7l *fl2 efl^i 4=)HB] ^ 

5Eth £ afli fi-aj-g. ^§}7l ^tb ^^l £E <W ^r^l ^ sflt 

^ 2lll #4^, ^11 *112 2112 #<3^- ^ 2fl*l^-!- i^W. ^1 #t}£ 

7l 2H1 sfltofl #-§-Sfe ^13 elite *fll ^<a-# tcf^l^cf. 

A o V 7l *fl2 il^ 3. ^4 ^oj- Efl^-g- 7>^1^ ^11 o]^}^ O. 

#71 ^4 31^1 ^-^Rr 2fl5 eflte #71 *fll #^A]7l 

-H, *1)1 3*H* ^1^1 -§-^>°l 4 V 7l ^11 #cf^o]l o)*V #71 #^^^1 ^<y- 7 0 V^ ^ 

7M7l^ ^^W. 2112 #4^^^ ^"71 *fll <$m ^Jr^ 7>^1 

^ 2)12 <^ #^ofl -g-^H #7l ^)3 ^oj- ^ 2 #^#o] Aj^lcf. 

2112 #71 *m ^ ^<y-^r °i-§-*h A oM >D5 ^<y- 3its. #7i ^12 
^^ai^ji, ^2 ^^1$ -g-^v^ ^-71 2112 s-^^-^i sitb #71 ^12 # 

^ #7>A]7l^ ^^tVcf. Sfl*l^ ^"71 ^11 ^oj- # 7 1 # 

#<g-g- ^^«lo> Sfl^l^ #71 ^111 Al^ ^ ^12 #JL# Zl-Zl- #71 ^2 

»^^- ^ A o V 7l ^111 #^^-5. 211^^. 

2t, ^- ^"^^ 21U ^-^^ ^#*}7l M. ^-t^ol rc 4B ^Tg^ ^s. ell^ 4i SLE") 

^ efl^t 4i5.^-r- * afl^-l- ell^ 4=1 H^^-^ 2fll ^ *\}2 a> 
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oil- i^SKf- °m #JH- <3^o> #7l 4U #7l 412 efl^tq- ^ *fl3 # 

# eflt A H-» ^*Rr #3 ^llt 4l^*l-£|, 3*11* -S-^H #71 #3 ^1 # 
& ^rJEL 5E^r ^£^V» #7>Al7l±- ^^4. ^, #71 « 4^5.^ 
TT #7l #JL°1 AV^ dl^ofl -g-ri-srH a o V 7 1 ^ Aljro) ^ 7 j. 4^5. ^ 7}X \7]JL, #7l 

3*0* 41 *H -§-#*M #71 #^ #S^1 #<£ f7H?lr 3*H* ^3" 

-i: #71 #3 #^?Vtf. 2fl*l-f*r #71 #«g #JL# <$n^°\ Efl^l^H #71 

3*0* A Jlt #71 efltS 41 ^cf. 

SE^r, 4| 2 ^-^-g; ^r#*M ^Itb 11^41 *K§L^, 7-l^og- 

A J2I -n^-y- 41^21 ^«r^ ellt 4lS^ 41*^-. ^ , 4U ^ 

412 2H14°lt ^*Rr 4U <gm ^lit «g ^^>o> aj-71 4U #7l 412 

eflmq- 413 eflf 4°lt ^*Rr 4U #^ #« 41^4. t}^, ^-71 411 

#Jl2}- $}## 7>^1^ 41 2 <a§* #JL# <y^«>o> #7l 41 1 ^ ^3L9\ HV^i^ $i#* 

7>^1ji ^7] 4U 4lt4 #7l 413 #<y- 41^3 A>oi^- i^§>^ 412 #3 #J:-I- 4|**tK 

#71 4|2 #3 a] Jr. ^ ^ ^1^= oj^w>o> 2fl^s>ol Z}-Z}- ^1 Ajjr ^ ^2 ^?-H 

* #S» 41^*} JI, #71 ^12 #3L4l -§-^>^ #7l 411 #^ ^1^21 #<£ 

^7>ai^ ^3 Ai^ s #3^14. #7i 4ii 341* #s^i -g-Ta-^M #7i 412 

S*V, ^-^o^ *j| 2 ^*>7l ^tb €■ i=f€- #^^1 W-5 1 g i ^^oj. efl ^ 

21 jl^oj- Efl ^^ a]jt S 41 #^-i- 4l^tV4. ^7-1, 4li ^-y- efl 

^ 412 ^«3- efl^>°l» #S« °J^%^> 
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#7} *fll eflt-B]- s&7] A}2 eflticf 3. ^ 3 ^<y. A>ol# #^ a] 

5l# *fll Hfl^l^H ^l€r ^1^31, # 

71 Ai^ofl -g-#*H ^-7] ^1 #3 aj.^ iE^r ^£1- ^7>a]^ *fl 2 

<5i> £ ^o|) ^ efl ^ ^ S Ei^ ji^ ^a] ^-H], ofl^ SA] ^Klcd; 

Liquid Crystal Display device), Jisl-l! ^efl «1 *I(HDTV; High Definition Television)4 
Jis^-^ Jl^ c^f-elM t^^l^ wliq^ t^a.(DVD; digital video disc)2r ^ -H-§- 

^(high capacity) ^\^^\ ^ Jl^ ^7l (ADC; Analog Digital Converter) 

<52> ^ofl n)-^. ^<y- efl^ 4=1 JL^ ^^lo]]^ ^ Aljgro} S.3). ^u}^ 

^^Kr 33 ^i^-^-ir ifi^H ^7H?] 33 ^-ff-fr ^S.§>^1 ^o.E^ ^gj i£7} s)^ 



^ 3^ ^ ^^A]^^ oj-s. *}<y- efl»| 4^ S Ei^ 7fl^^o] ^ -g-S-jEolcf. 

£ 3^ %^f>}& , -g- «a^AHlofl 4= ^<y. ^ ^k e ^ efl^ 4=)H^(100), 

Bfl^l^-(200) ^ #^ *^Jf(300)* if-trcf. 
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<57> efl^ ^a^w.( 100) ^. efl^(GND)4 XI 1 ^i^-(VDDL) A>ol^- i^>^ xll 

<^ ^OJl(lOl) 3? X| 2 ^ ^1J1(103)« XI 1 <^ ^XVIN) ^ XI 2 <^ ^}(VINB)# f-*} 
a| og^m. 0 > 3*1 XI 2 ^€ ^(VDDH) A}olf >^Kr X]l #^ -ilJL 

(102) ^ XI 2 #3 4lJL(104)» oH, *fl2 <g^ -a^(103)fe XI 1 ^ ^1^(101)^ 

^€ xi i ^«g-(vDDL)^r ^^a- 3i 7>^iji, xi 2 

(VDDH)-c- XI 1 ^^•(VDDL)H^ €■ 3-$.°Jr 31 1^- 7>^rf. ofl^ fo], XI 1 3^ 

(VDDL)-c- 1.6 #H vfl^l 1.8 X]2 ^(VDDH)^ 3.0 #H ifl*l 3.3 

<58> efl*l-¥-(200)fe- eflf 35.^(100)^ X]2 ^ ^ sfll8(VDDH)5. ^€ Xll ^ XI 2 # 

^ ^1JL(102, 104)1- ^71 A]^( S eed) ^d^S *>-g-*H 2fl*l ( latch)*] ^ Xll US. 

(203) ^ XI 2 ^JK201)» 31 H ^SfWlOOS. -^JEL^a]^ Xl^tf. efl^ 41^ 

^(100)fe Xll ^^l€r ^1^(203) ^ XI 2 331$ *lS(201)<Hl XU ^ Xl2 #^ US. 

(102, 104)21 s-f 31 *W ^ms.3] ^ f^W^ji *M ^^H)^ s-f elll 

^7>a]^ X]3 #^ ^1J1(202) ^ XI 4 #^ ^1S(204)S. #Sj^t}. 
<59> #^ wis! ^-(300)^ XI 3 #3 4JJU202) ^ X]4 *1^(204)# H *8 , Xl3 

*lJl(202) % XI 4 #^ ^151(204)^ ^3 0.3. ^.^^s. -f^A] 

^ XI 5 #^ *!3l(302) ^ XI 6 #^ ^JL(304)# XI 1 #^ ^KVOUT) gj XI 2 

(V0UTB)«- -§-S]-<X -fr^tf. 



<eo> <xii ^a1^> 

<6i> £ 4^ £ 3^1 3lt 3\Z.b\2] 3i\3.S.2\ XU ^*H1» M-Efvflcf. 
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<62> £ 41- #^>^ ( $M 4^^(100)^ Ml ^ NMOS B^l^S}- M2, M4, M6 ^ 

M8£) PMOS B^^l^^S. ol =.o]^li^. 
<63> 2fl^l^-(200)^ afll CMOS ^^^(210)^- *fl2 CMOS ^^(220)5. ol^^l CMOS Hii 

7i#T= 5flc>| ( cross coupled pair) 7>^tf. efl*| Jf (200)^ Hfl*l ^sRr 

i 

£ 4 ofl CMOS 3Si *IM ^E^l tb^3*l QSLV], ^^o] 71 

^ £r°HH cf€- SjSJE 7Brf-£- ofll- ; efl ^1-^(200)^ 3Si 

71 t-JEL 5)1 71-^1 NMOS NOR TflolB-i-S. ^5. 91^}. 

<64> t^^«. (300)^ *lll #^ tf|3l^-(300a)2f ^12 *1 3^(300b)3. ^l^^cf. ^1 

1 #^ t>l ^^-(3003)31- ^12 #^ wl3il^-(300b)^ ( §<H, ^ *fll ^ ^12 

5. ol^-ol^ ^ oicf. 

< 65 > s. 5^ «>^tr *fll ^HH ^ 511^ 3H.E^ ^l s}S5L-i- ^Ef 

< 66 > £ 51- ^S}^, £ SHU 3 = 3fe afll ell^ ^B^dOOal), ^12 elllS 

3H^(100bl), £fl*l^f(200), *fll #^ *l2l-¥-(300a) ^ all 2 t^-^ (300b)» i^W. 

<67> ^1 efl^ 4lH^(100al)Tf *fll #^-^-(110al) ^ ^1 #cf£^-(120al)S °1^-<H^4. 

^1 #^-¥-(120al)^ *)U NMOS B^1^E|(M1)5. o^o^d] , afll #<^(110al)^ ^12 ^ 
^14 PMOS H*a*liEl#(M2, M4)S. °l-f-°l*m-. 

<68> ^12 PMOS B«^Ei(M2)^r 7llolB7 r *fl2 <y §1 #74(VINBH1 JL, ±2.^7} z\}2 # 

Q ^(VDDHH ^^tf. ^4 PMOS BqjUl^E] (M4)^ 7l)°}^7} 5fl^^-(200)^l #^ 
N2*fl ^^sl Ji, ^.eflolol NMOS B^*l ±tf (MD^I = <g^£] ji, ±^^7} z\]2 PMOS 
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B^^liE^(M2)^ JE-efloH X|l NMOS H^l^Ei (Ml)^ 7\}°]^.7\ Xl2 <$ :! $ #7,} 

(VINBH ^l^lZL, <&&&t±. 

<69> xu ^H^^-dooaD^ 311^- im^i xu ^(vddu 

«- ^*Rr xi2 <sn ^is(io3)i- xi2 <tm ^xvinb)!- ^^i- ?-m-$r ^ 

«H 3*1 31 -Z-tiQ X|2 ^°J"(VDDH) a>o]^- i^sKr X]2 #3 *]Jl 

(104)1- #^th=h 

<70> Xl2 efl^ ^H^UOObl)^ XI 2 #^-?-(110bl) ^ XI 2 #^«-(i20bl)S. o^o^cf . 

XI 2 #^-£-^(120bl)^r XI 5 NMOS H^1^(M5)S. ojs^^^ _ ^ 2 w. (n0bl) ^ ^ 6 ^ 
XI 8 PM0S B ^1^-1-016, M8)S. 

<7i> XI 6 PM0S H^^l^Bl(M6)fe XHB7} XH <3 ^ #*KVINH1 ^^^ZL, iii7} XI 2 # 

€ ^(VDDHH <a^^i=f. X18 PM0S S^*l^EHM8)Tr XMH7> sfl^]^-(200)^| #^ ^JEL*] 
Nl^l <&^s\JL, ILz)}9l°) nmoS B^l^ (M5)^l J=efl<?H ^^ui, i5.i7} Xl6 NMOS 
E^fl^^E^(M6)^ JEWISH o^^tf. Xl5 NMOS H€*l^EKM5)fe Xl°]B7> XH <^ 
(VIN)°fl ^^sq^L, ili7} ^^15. ^^t}. 

<72> Xl2 eflf 4^|s^ w-doobl)^ ^*1 ell^sf ^^oj- eflt^ XU ^ ^(VDDL) *H 

i- ^*Kr xi i ^isdoi)* xi i ^xvin)« «a^*o> #^«> 

^ 3*1 ^ XI 2 €31 ^(VDDH) a>o]s. ^e>^ XI 1 #^ ^!JL(102) 

<73> ojufl, ^2 4!5l(103)*t X]l ^ ^1^(101)^ ^Aj-sj. h>^^ 7 >^)t)-. 
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<74> 2fl*l^-(200)fe- afll CMOS $1^3(210)^ ^12 CMOS £1^(220)5. ^l^-^^l CMOS HSi 

z\]o] (cross coupled pair) 7]-^cf. ^-^o.^., sfl^«-(200)^ 27^ PM0S H 

^^I^eKMIO, M12)sf 27fl=q NMOS B^l^Ei (M9, M11)S. 

<75> ^fllO PMOS H^fi^l^E^(MlO)^ A]2 ^(VDDHHl Jl, 7l] °)^^ A]2 

31 1 4=|H^-f (100bl)£] #^ i^*! N2 t£i -g^slH, ^efl^^r *fll 4=1 H *U ^- ( 100a 1) 
^ i^o} Nl ic^ofl ^^t}. *fll2 PMOS ^^^)^B\(M12)9] A]2 *l<y- 

(VDDHH ^^s] 31, Tflojfe^ eflig) 4=1^^^ (lOOal)^ #^ i^E.<y Nl i^ELofl ^^p} , 
c^oi^ ^ 2 sfl^a ^H^UOObl)^ #^ i^=<£] N2 2t£.*H ^^€^r. *ll9 NMOS B^1^E| 
(M9)sl =efl<y^- *fllO PMOS H€*l^(M10)s] =efl<y<H] <£;i£H , ^oiEi, ^j 10 PM0S 
^EKMIO)^ 7]}o)^o\] <£%s\jl, ^o.^ <£^s}t}-. ^lll NMOS B^^l^EKMll)^ = 

z]}9l£r ^]12 PMOS H^fl^l^Bl(M12)^ JELell^H c^sH , ^11 °1 ^1 12 PMOS H3l*l^Ei (M12) 
^ 7fl°lH°11 ^^JI, rt^^^r ^^^^f. 

< 76 > t^^f( 300am PMOS B^l^ (M14)^ ^ufo) nmqS B€*l^Ei(M13) 

S ol=o]^14. ^] 14 PMOS H^^iE](M14)^ ±^L^ *fl2 #<y-(VDDHHl ^^l JL, Tfl 

*fll efllt ^H^^-(100al)S] #^ Nl 2r.JE.ofl ^^^cf. ^13 NMOS B^l^El 

(M13)^ = efl<y^ ^114 PMOS H^H^l^Ei(M14)^ ^Efl<yofl ^s]::! , t1]o]b^ ^1 14 PMOS B^H 
*l^Ei(M14)£] 7iH;eoi] <£^5H , ^x)£. Q^Q^. 

< 77 > ^ 2 ^ t^Jf (300b)^r PMOS B.^]^B\(U16)^ NMOS J=$*l^Ei(M15) 

5. ol^-o^^lcf. ^ 16 pmos H^^l^El(M16)^ ±3.^ *\}2 ^ ^(VDDHHl ^^JI, 7fl 
°lH^r A2 efllfi ^S^-^-(lOOb)^ #^ ic:^o] N2 ±^<*\) ^1 15 NMOS H^*1^E| 
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(1115) £1 ^]*}^r ^16 PMOS H^^1^bKM16)S1 = efl°H o^s} jl, tIHb^ all 16 PMOS 
*1^e1(M16)£] ^olH°fl ^^H, ±SL±.±= ^^4. 
<78> oj7H, afii efl*§ ^HfWlOOal), *fl2 eflt 3 = *fWl00bl), 211*1^(200), afll ^ 

^3l^-(300a) ^ A]2 #3 tH^^-(300b)^ JH^tf efl^ *j|2 ^^(VDDH)^ ^^SjJl, 

i <sn ^iJmon* m ^ ^i^(io3)» w ^i^bkinvd^- 31 

t^l *Hl ^(VDDLHl 
<79> o^}, £ 51- *fll ^*HH1 i4€- ^ efl^ 

^. 

<80> afli °m #*}(VIN)3. *Hl ^€ ^^-(VDDL)ol ^7]-^ ^-fofl^-, ^2 ^ ^ 

(VINBHl^r 3*1 efl^o] ol7>^Jl ( A]2 B€*1^(M2)7> afll H qjUl^El (Ml)7> 

€ .2.5.51 5.S N1<H1^ VDDH ^i^o] , ^5 H €^1^ (M5)7> igl^sM 

icJ= N2^r ^^l ^^M" GND7> ZL ^i)-, *H 16 H^^l^Ei(M16)7V Ej^SlJl ^15 

H^^l^Ei(M15)^ H^.B£H it% ^KVOUTHfe ^3^-5. VDDH7f #^^4. , 
*fll ^ ^(VDDU^-S 1.6 volts* *fl2 ^^(VDDH)^.^. 3.0 volts* 

^ #^ #7 r (V0UTHl^r ^ 3 voltsS] ^^-<>1 

<si> afll ^>(VIN)ofl *fll ^(VDDLH 9l7}& #Efl°lH*r H^^1^e-|(M2)^ 

€^r^^l , L> *lll B^l^EKllDfe ^i^H5l<H $2.7} *8^3*1 °^ £S ^ 1 5 ^ 3 
(lOOalHl^r ^ *lfKstatic current)7> *s.:*l &fecf. St, *fl2 e||HB ^H^^-(lOObl) 
m H«a^l^(M8)7> H^.S.S)cH #-fr ^S7> ^3*1 *HKstatic 
current )7> *s.*l 
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^151(101)71- ^S^, 42 <^ ^KVINBHlir GND°11 *\ VDDLS. 9l7}^. 

42 ^lHfi ^^(lOOblHHfe, ^1 ^ ^(VDDLHH 3*1 ^(GND) ^.S. €°1 3 

*fll ^3 ^ 51(101H sl*H 46 H^^l^Bl(M6)^ 45 H€^l^Bi(M5)^ Hi^H 

^t}. ^8 H31*l^El(M8)^ Nl VDDIH VDDH-Vthp °1*>^ 

?H^r H^-H ^31* ^IW. 

4l 211^ ^H^dOOalHH^, 4l #41 #<3-(VDDLHH 3*1 ^(GND) ^o) s\ 

^7 *fll <33 ^lS(101)^l ^ 42 B.^^r±:E-l(Ml, M2)7> °1 ^-f , *fll 

H^xl^Ei(Ml)o11 "o^^ 42 ^ ^14 H^^iE^(M2, M4H1 £)*H 

^iL^ Ml, M2^1 B^l^l Al-ol^i- 2:^^- ^ o|cf. Nl i^E.^ S7l2] VDDH°1] *\ 

Nl ±IL9) ^ ui B^^l^Bl(Ml, M2H * = ^ #^o|) ^ $jo 

°1, ^11 ^ *H2 B*fH*l^El(Ml, M2)^l ^ ^ til^l-71 ^1*H *fll ^ ^12 

— E i (Ml, M2) S.s[ <3^HH ^^ji 7>^^, afli ^ *fl2 H^^1^(M1, M2H1 Ji 



<86> 



2 -T~ 



) (VDDL- V rfm ) 2 



<87> 




[*r*H4 3] 
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( u " : n-*im^ °1*JE, w ' : p-X|^ 3* C °* :XMH ^\^X\ 

Si, W: ^ L: J=3l<y *flvg ^o) t v th» : nmqs H^I^e^ ^-e^ ^<y- > 
: PMOS B^l^Bi^ ^ 
XU B^l^BKMl)* ^\<A #ff-7} XI 2 H 31*1 ^3(112)41*1 €^ 

^o> *>jelS, Imi > Im27 ]. s)^, 22}- 3*11 3*H Xll H^^liBi(Ml) *J XI 2 B^l 

— E-i (M2)^l AH^^r ^f-§- 4 ^ 5* °l-g-*H ^ $14. 



^7H, R ^ ^ a^i, VDDH ^ VDDL M ^*fl ^3£th *<H . 0.18um ^ 

* *l-§-*H R=0.9S. iiXl^H XU H^l^CMDs}- XI 2 HM^(M2)S1 Aj-o]^ ^ ^ 
ojuf. 4^71-7] « 0 ^o Si ^j) 5 B€*l:£tH(M5)^ XI 6 HM^(M6)^ aM^-& ^^j- ^ c£ 

Xll, Xl2, XI 5 9? X16 E«X^(M1, M2, M5, M6)3 aH^tt xi9, XI 10, Xlll ^ XI 12 
H 31*1^049, M10, Mil, M12) i£t} ^ %o] aj-^-^^rf. oflg. ^-o] t xll, X}2, XI 5 

^ XI 6 H^*l^Ei(Ml, M2, M5, M6)2] a>o]^^ xl9, XI 10, Xlll ^ XI 12 B€*l^Ei(M9, M10, 
Mil, M12) *\o}^°) 91 4Hfl7l . sl3£S. ig- ^ oicf 

5£tb, X]3, Xl4, XI 7 ^ XI 8 B^*l^El(M3, M4, M7, M8) A}ojz^ ^Jfl^J 
is}H.3. ^ Jl#<>11 cgtg^ °y^r ^5.2) A}o}^ ^^cf. s-o^ , Xl3, Xl4, XI 7 £ 



<90> 




[*r*H 4] 



<91> 



5] R = 
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*I18 B^*liEi(M3, M4, M7, M8) ^l^xr *fl9, ^1 10 , ^11 ^ ^1 12 B31*|^Ei(M9, M10, 
Mil, M12) 5«fl2] 7M ^ SX^-. 

<95> ^^l^ Nl i^JE. VDDH-Vthp °1*}5. 91^. *\)2 eflf 4=1 

-^U00bl)2] ^8 B^^iEi(M8)7> QSrS}^ N2 2n= ^16 ^ ^18 H^l^El (M6, M8)^l 

€-ff ^S.^} 2]*H a cH^}t]1 ^cf. N2 i^JE. *1]1 efl*t 4}B^(100al) 

2] H^r ^2] *U PMOS H^^lr^Ei(M4)# -g^}<*| * = ^ *lff-# #^a]^ o_s^ Nl 
ic^l^fil ^<y- 7^}^r V^r 7 >^A]7l^ ^ ?^ ^Sj-o] o^o^cf. o] e\ *1 Nl ^=2}- N2 

2]^ Hfl*l^(200)2] CMOS ^0] Efl^oll 2]sfl 7>^^cf. ^ ; Efl^l «- 

(200)2] ^11 CMOS tl^Ei (210)2] #3 Nl ^o] afli ^(203)5*1 ^12 eflt 

4=)B^(100bl)2] ^18 B«:iEi(M8)2] TllolHS •?]7>Sl^ ) Efl^l-^(200)^| *fl2 CMOS ^E^ 
(220)2] ±^91 N2 ^«y-o] 7112 ^*H€: ^1 31(201)5. *\ *fll efl^ ^H^dOOal)^ ^4 H 

^*l^Ei(M4)2] TllolHS. 9j7]-4gc]-. a]^(203) ^ *112 ^?-)l«r ^1JK201)^1 ^^<^ 

*fll 31 *fl2 #^ ^Jl(102, 104)2] ^ojA] s-f ^ifo^ ^o] e^ss] ^ ^7} ^7>S] 
*>°1 eflfolH S.-T- 311252] ^ £7 } ^7>^cf. zl Nl ^.E.^ GND5 

^^l^, N2 i^E.^- VDDH5 ^H^MI ^4. 
<96> ^ ^2 #^ ^^^-(300a, 300b)2] NM0S H31*l^Ei (M13, M15)2}- PMOS B3I*liE] 

(M14, M16)2] Afo]^ ^-t]]^ ^11- #0], NMOSH^l^E] : PMOS B3M^E]=i:i 1:1.55 
% v t ^^f. , NM0S H^*l^Ei(M13, M15)# «J-^Tr #ff-7]- f^^Tr 

<97> ^11 oiaj cf7>(VIN)S. ^11 >0J:( 101)7} ^1 ^ *l<y-(VDDLHH ^x) ^<y-(GND)o. 

52] ^o] 7 ]- #5S]o] GND efl^^l ^7}^]^, *fll e]]«i ^H.^^(100al)ofl ^] 4 
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B^^liEKM4)^ XHH<Hl^r N2 ^EL9] WDH7} °\7}S\H.S. XI 4 B^^l^E] (M4)7> ^H^tf. 



<98> ^ ^oj- efl^(GND)* XU oia A}Jr(101)7> X]l oj^ #*}(VIN)5- ^l7>£l^ # 

bJHH XU efl^ 3 = fJ^-(100al)fe XI 4 H^l^i (M4)7> ^H^H ^ ^3.7} *§^SM 
— ^- ^3 ^ ^-(static current)7> ^fenf. Stir, XI 2 efl ^ 4=|H^^-(100blHH 

XI 5 Bsa^l^B](M5)7> ^H^M ^df °^l£fi ^3 ^(static 

current) 7} 8^£f. 

< 99 > ^, XI 1 52 XI 2 efl'i 4=l=^-^(100al, lOOblHH^ XI 1 4]3i(101)7} GNDXl -*i 

<100> ojnfl, ^Eflo^ ^oj- gjj^g ^El1% Nl', N2' i^JE-S XI 1 ^ XI 2 ^L2L7\ 

NM0S B 31*1^ (Ml \ M2')# -f-SH ^ < ?17>£)^1^ ) £ 5 ^ -g- efl^ 4=|HB^1 

A 1^r Nl ^ N2 iclELjsL XI 1 3jl2 4=)B*DY(101al)^ Ml, M2, M4 ^ Xl2 sflt 4=1^^(10 lb 1)^1 
M5, M6 M8^- XI 1 XI 2 <3 ^ 101, 103)7} <?]7}£t}. ^r, £ ^^1 31 

t 4iB^ XI 1 ^ XI 2 31 *S 4lB^(100al, 100b 1)# #*fl XI 2 ^€ # 0 J-(VDDH)7}*1 
XI 1 9? XI 2 #3 4131(102, 104)7} sfl^i Al^( S eed) 2fl*l-¥-(200Hl ^s}^-. 

<ioi> n}5H, efl^ 1 ^l^(seed) CMOS ^#-EL Xl<X^ °l-¥-<H*l 31*1^(200)^ #^J= 

(Nl, N2)<X1 33 <a7>slH.S sfl^l ^3"3 ^7] Al^V ^±^}<^ efl^i ^£7} *J=^4. 

<102> SE^V, Efl%l ^oj CMOS 3ii -X^= XH# -f-^H °1^XHS, zfl^J ^3*1 ^ = 

"<Hl*Hr ^3.7} &<X Hfl^j ^f£7} *J=^^. 
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<103> <^]2 ^a] <^1> 

<104> £ 6^ £ 3S] #<y- Eflf 4=l^Bi^ s)5.o] ^2 *UH1« i4E}^rf. 

<ios> s. 6^r %2zf>}# , efl*t 4=1^-^(100)^ Ml, M3, M5 ^ M7^ NMOS m^l^s]- M2, M4, 

M6 % M8^1 PMOS H^^l^EiS ol^-^^l^f . 

<ioe> Hfl^l^-(200)^ X]l CMOS «ytHE^(210)^ Xl2 CMOS 01^(220)3. ol^-^ CMOS aii 

Til-JEL XH (cross coupled pair) 7>^cf. efl^«-( 2 00)^ efl^l 7l^g- ^erRr 

^ 5. 6X1 CMOS 3£i 7]#^ XI <X ^t^Xl <g°_x*\ , *Qr*$o) 7) 

# -g-<X=XH 71-^*1 <W s]^5L 7>^f-^ cfl^ ^o], 5fl^^-(200)^- 

Ti-1-.Ei XH ^Sl- 7f^l NMOS NOR XMB1-S. ^€ ^£ 5U^f. 

<107> ^ ^sjJf (300)^ X| 1 #^ ^ 3*1 ^ (300a) *r XI 2 #3 *Hsl^-(300b)3. °1^<X^]<X-. ^ 

1 #^ ^^-¥-(300a)2f Xl2 #^ Hl^^-CaOOb)^, Xll- , zfz}- afli o]*]b\ ^ ^ 2 oiiH^ 

<ios> E 7^ ^ «r^3tr XI 2 i=MHH 4€- efl^t 4=1 HE] 2} *iXl M-e} 

iJH, £ llbxr £ 72] Xl*t 4=1^ o] 500MHz^ <>m x^ofl tfl^ #^ ^JE* uft)-^ 

4. 

<i09> £ 7^- XI IS 3=i=1fe- XI 1 X1 18 4=l^^-(100a2), X12 X1 18 

3 = ^(100b2), Bfl*l-¥-(200), X]l #^ ^s]^-(300a) ^ Xl2 #3 w^-^OOOb)* i^cf. 
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<no> afll eflt ^H^^-(100a2)^ afll #<S-f(110a2) ^ *fil #4£-^(120a2)3. °}^°)*±r).. 

m #^^-(120a2)fe *fll NMOS H^I^eKMDS ol^o^c^ #<^-^(ll0a2)^ ^13 NMOS 
H^^liBKM3)^- *\}2 ^ *fl4 PMOS H^^l^Ei-i-(M2 ) M4)3. ^^-^^14. 

<m> »12 PMOS H^^1^eKM2)^ 7flolB7l- ^12 ^ ^ ^(VINBH iii7} *fl2 # 

€ ^(VDDHH *H3 NMOS H^l^ (M3)tt 71MB7}- #7KVINH1 ^ 

s)5l, ^efltlol *fl2 PMOS B3]*l^iEi(M2)£l Hefl<y^l <S^€4. ^14 PMOS (M4)fe 
7ll^H7> Efl^-^-(200)^ #^ N2°fl ^^sl^L, i^.^7f ^13 NMOS B^l^ (M3)^ JE. 

eflolofl ^^£]ZL, = eflojol ^13 NMOS H^l^ (M3)£] afll NMOS H35*l 

^(Ml)^ 7flolB7> A}2 <g^ ^7V(VIMB)^1 ^^slJl, ^.efl<?H ^13 NMOS B^l^Ei (M3)£| 
^£.^1 <?i^£l:ii, 4i^.^7> <^^^cf. 

<ii2> *fli eflf ^^^«.(ioOa2)^ 3*1 *l<y- efl^af z\#<& sflt^ ^ U ^ ^<y-(VDDL) *H 

# ^*Rr *ni -iis(ioi) ^ ^12 ^i^(io3)i- m ^7>(vin) ^ ^12 <sm # 

7>(VINB)1- 3*1 *i<£ ^1^4 jL^<y. eflt ^ ^ 2 

^■y-(VDDH) A>oH- ^1 #5) A1JK102)* #^tbcf. «H, ^12 ^1^(103)^ 

1 ^^(101)^1 7>^]cf. 

<H3> A]2 Eflf ^H^-¥-(100b2)^ ^12 #<^(110b2) $J ^12 #4^«-(i20b2)S. ol^oj^lcf. 

*fl2 #^Y(120b2)^ ^15 NMOS B^l^Ei(M5)S ol^^^^ ^ 2 §.o^ a. (110b2) - ^ 7 10S 
H^^l^El(M7)^ *)16 ^ *fl8 PMOS S^^l^E^s.( M6| m)s _ o^o^cf . 

<iu> *fl 6 PMOS B^*l^Ei(M6)^ 7flolH7]- afli <^ ^>(VIN)<^1 <g^s] Jl, ^£.^7} z\}2 # 

€ ^(VDDHHl ^^^cf. *fl7 NMOS B^^l^Ei(M7)^ 7))°)B,7} z\)2 1^ ^KVINBHl ^ 
sqji, =eflo]ol ^6 PMOS H€^1^E^(M6)^ JE.efl<yofl ^^^cf. ^18 PMOS H^liEi (M8)^- 
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7])°}^-7} sfi*m200)£] #^ ^EL^j N1X1 ^^^1^1, ili7} Xl7 NMOS B^^^Ei(M7)5l H. 
Xl<?H ^S)^, ^l^l NMOS Hiffl*liEKM7)sl "S^cJ-. Xl5 NMOS 

— (M5)tt Xl<XH7> X| l °m ^>(VIN)°fl ^sqjL, = 31<?1<X XI 7 NMOS B^*l^Ei(M7)£] 4i 
_O^X| o^^^j7 ( ^^^7} <^^s1cf . 

<iis> efl ^1-^(200)^ 27fl^ X#H- XH(cross coupled pair) <y ^-§-(210 220)5. o] 

^^4. ^Xl^S, Hfl^l^-(200)^ 27^9\ PM0S H^S^liEiCMlO, M12)sf 27fl^ NMOS S^B^l 

— (m9, mh)^ ^i^M^m-. 

<116> ^lio PM0S m^^l^E|(M10)^ Xl2 ^(VDDHHl <£^5\J1, XMB^ X12 

Xlt 4=1 HI! JjK 100b) 3 #^ i^=<?l N2 i^EL°ll ^^M, 2=3l<y€- XI 1 $M (100a) 3 

#^ Nl i^JLLXl ^^^c}. XI 12 PM0S H^l^El(M12)^ Xl2 

(VDDH)Xl <&&Q5L, XIX H^r XI 1 Xl*S 4=1 H ^Jf( 100a )£] #^ i^EL<?l Nl i^^Xl , -EL 

efl^l-g- XI 2 5flt 4=lH^Jf (100b)^ #^ ii^<a N2 i^ELXl <£^iX. Xl9 NMOS E^iE) 
(M9)^ EL XllO PMOS H^^l^E-KMlO)^ =Efl^]Xl , XIXH^ XllO PMOS H^*] 

^Ei(MlO)^ XlXBXl ^^.^^ ^^^nf . X)ll NMOS H^^l^E] (Mll)^l — 

X112 PMOS Hqfi^liEi(M12)^ =efl<?]o11 , XI XB^ Xll2 PMOS B$*]^E| (M12) 

2) X1XBX1 ^SL^^t 

<ii?> *m ^ wl3]«-(300a)^ *>M-^ PMOS H^^liEKMM)^ *>M-a) NMOS B31*]iEKM13) 

oj^cX^lcf. PMOS B^^l^E-KMU)^ i^i^r X12 ^(VDDHHl ZL, XI 

<XB^ Xll efl»g 4iHl3^-(100a2)X #^ ^EL<y Nl i^EXl <S^^^. XI 13 NMOS B^l^El 
(M13)3 =efl<y^- X114 PMOS B^^l^El (M14)^ J=X1°}X1 XlXB^r Xll4 PMOS B$ 

*1^eKM14)X X1XBX1 ^slX , + ^^^cf. 
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<H8> #^ tH^OOOb)^ PMOS H^^l^Bi(M16)^)- 0>}^2) NMOS B^*l (M15) 

£- °}^°]^. *U6 PMOS HqH^l^BKM16)^ *\)2 ^(VDDHHl Msqjl, A] 

°1B^ ^12 31t 4=lH^^-(100b2)^ #^ ii^<y N2 ^=^1 ^^^cf. ^115 NMOS H^t^e] 
(M15)^ £Lefl<y^- *fll6 PMOS B^fl^l (M16)£) JELefltMj <g^£j^L, t\] ojH^ ^116 PMOS H^H 
^l^El(M16)^ THojB^l ^eH, ^5L^ <a^€^-. 

<ii9> ^7l^ ; efl^ 3^-f(100a2), ^12 e|1 4^*§^(100b2) , efl^^-(200), afll 

tHsm300a) % A2 «-(300b)^ eflf2| *,j 2 ^(VDDH)^ <£^s\JL, z\] 

1 4lJL(101)# °J^^> ^2 <ya 103)1- <yi*|E|(lNVl)^ 7^<y. efl 

<121> ^^1^ <£<£X\c$<q efl*t ^£Ei^ CMOS sll<H Hfl^lS. °l^-<^ 

2fl*m200HH 7>^a] ^ J}^*] 3^ ^sj*li^-. 0^*}. 

3*1*3: ^l^(seed) *U ^ *\]2 eflt ^H^^-(100a2, 100b2HH CMOS 2fl 

#^ ic^(Nl, N2)S ^l^^cf. afll ^ ^12 #^ tHs^(300a, 300b )» 7-1 #<y- 

efltolH ji^}<y- 31^5. #33 ^1^71- #^=14. 

<122> ^1 01^ ^7]-(VIN)S. Till #<y-(VDDL)<>l 9l7}& 7^-fo 1 ]^ ) ^12 oj^ 

(VINBHlfe- ^7] ^oj- efl^ GND7}- <y7>£]ji, *fl2 ^ ^3 H^^^Ei(M2, M3)7> ji 
BSH7l:iEi(Ml)7]- i^H. Nl<*flfe ^^^0.5. VDDH f^^M , ^5 H^*l^ 

Ei(M5)7V k E N2^ «J-^ol <^6]i4 GND 7]- #^^4. ZL ^16 H^l^Ei 
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-(M16)7> €^rS)Jl *(|15 S^H^|^eKM15)^- ^ ^-^(VOUT)^l^ ^S^o.^. VDDH7> 

#3^4. d\]M. s.o 1j ^ ^<y-(VDDL)^-S. 1.6 volts* ^-g-^Jl, ^2 #Q ^^(VDDH) 
3.0 volts* A>-g-^ ^-foflfe, £ 7*1] 5.*]$. ^o] ( ^ ^KVOUTHlfe ^ 3 

volts^ *\<S°] 

<123> ^1 ^>(VIN)^1 ^ll ^ ^(VDDLH ol7>^ ^"^HH^ ^12 ^ *fl3 

B^*1^E-KM2, M3)^ €^^^1^ *fll H^^l^Ei(Ml)^ ^ ^3.7} ^£l*l S£ 

iHS *fll eflt ^H^^-(100a2)^]^ ^3 *IfKstatic current^ *e*l ^rj-. it^-, 
^12 efl-f ^^J=L(ioob2HH^ ^7 ^ ^8 B^^1^^(M7, M8)7> H^-H^H ^S.7} ^ 

^3*1 &J°SS ^ static current) 7} °>^cf. 

<124> ^>(VIN)S X| 1 ^(VDDLHH ^^(GND)^-S 

^15l(101)7> *112 <27}(VINBHl^r GND°fl *\ VDDLS 4b£*rfe #<y-ol o]7>^r4. 

<125> *fl 2 3H^(100b2HH^, afli ^ *l<y-(VDDLHH ^(GND) £] 

tt afll ^1^(101)^11 46 31 W H^^l^Bl(M6, M7)^r €^5)^- ^15 H$*1^E| 

(M5)^ ^^.^SlS-S. i^-E. N2<i^r ^71^1 GND #eIH1>H *j] 7 NMOS B^x] >iEi (M7)£] 4ii ^<y- 
91 VDDL-Vthn^^- ^^Ml ^18 H^*l^Ei(M8)^ Nl h^ELS) ^7} VDDH°11 

VDDH-Vthp °1*>S #efl» -a-^ltrcf. 

<i26> efl^ 4=)H^^-(100a2)^l^^ ( XU ^ ^(VDDLH *1 ^*1 ^(GND^S. €°1 3 

^ *fll ^ls(101)ofl 2l*>cr| ^1 X . *fl2 ^ *fl4 H^^l^E-KMl, M2, M4)7f H£r€^. °1 ^ 

-T-, XU B€*1^e-KmiH *&#s)^ ^i^-7V ^12 ^ ^14 H^^1^eKM2, M4H1 
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^sItt Ml, U29] E.®x\^B] *}°}^ 2z$*t ^ ^4. Nl i^=*r ££7l<5] 

VDDH°1H GND5. #31 ol ^<>|\fcf. 
<i27> *fll B^^l^Ei(Ml)^ B.®x\^B\(M2)2) ^H^L ^ 2 vfl^l 5<^1 ^ 

^ t 9X^. , 0.18um ^>-8-*H R=0.9S. ^Tll^H *fli H^l^E] 

(Ml)4 A2 H^fl^l^Ei(M2)^ Aj-ol^s- ^ ojcf o>^]-7>^ ^15 H^l^E] (M5) 

*fl6 H^^l^Ei(M6)S] a>o]^ ^ ^ 514. 
<i28> ^^tt Nl ItS. ^I^l VDDH-Vthp ^§> 1 S ( 91^ *\}2 4=1 

^-(100b2)Sl ^18 HsH4^El(M8)7l- ^^4°1 N2 it-El^r *fl6 ^ *fl8 H^^^E^(M6, M8H1 ^t!: 
^S<H1 £]*H VDDL-Vthn ^ ^^Ml ^4. A cB=-€ N2 #<y-£- ^ll efl>i 4=1 H 

D-if (100a2)4 ^ #Bflcq ^14 PMOS H?fl^iEKM4)l- -f-^ #^-1- <LS*| 

N2 ^JELofl 4t> ^1^(200)^ CMOS Efl*H 4*fl Ei^- 7Hf£lTr ^ 

-§-*M o) s.o|^icf . ^, efl^l^-(200)4 afll CMOS ^^(210)4 #^ i^L^ 
Nl ^^o] a]s(203)^ efl^ 4=1^^(10052)^ *fl8 B^l^ (M8)^l 7flo| 

^]7>S]^ ( sfl^Jf (200)2} A]2 CMOS ^ eK220)^| ±IL<£ N2 A}2 ^1 

JL(201)5.^ afll eflt 4=lH^(100a2)^ a(|4 BS9*1^eKM4)£1 tIMBS. ^7>^cf. *fll 
* ^]Jl(203) ^ *fl2 ^1^(201)^1 Nl V= ^ N2 €°1^1 B-=f efl 

n ^4, Nl GNDS. 'IM^H, N2 icJE.^ VDDHS. ^f>\7)) ^cf. 

<i29> N2 iiJ=(S^ Nl iiH) Si^l GND<^H VDDHS. ^-=f^l^ GND°fl A i VDDL-V THN ^ 3i 

^ efl'i^- A *H 2]^^ VDDH77M ^sf££, £ llb<^l 44 ^-o] ? N2 i^H ^ 
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^d£- A l^:(Tr; rising timeH Al#(Tf; falling time)J±cf a.7fl^cf. 

^ ^l^>(Tr)^ A]^>(Tf)^ *t!r 3# #^ ^e)wH 

nMl^ 1 }. XU ^ Xl2 #^ ^-£-(3003, 300b)^ NMOS ^^1^21- PMOS 

A>o]^i- s^^H NMOS H^^l^Ei(M13, M15)# ^s)^ ##3^ *iir 

<iso> *<H, PMOS S^l^E^ 3^ °l-S-£7> NMOS E^l^E^ #7} o^^^cf 3.0. 

Hi XU % XI 2 a1^^-(300a, 300b)^ NMOS H^^l^E^ PMOS B^^e^ a>o]s» 

-§^}X1 NMOS H?H3^(M13, M15)# ^^tt ^7} 

<i3i> S*r, XU 5? Xl2 #^ tH^-f (300a, 300b)^l B 33*1 ^3 a>o]^^ NMOS H€*l^ 

(M13, M15)^ H^^l^E^ A>ol^7l- PMOS B€^1^(M14, M16)^ B^a e ^ a}o]z. jitf 
3 H5L^- ^ ^ ^cf. ofl# #<H ( 2)U ^ X] 2 ^5J]^-(300a2, 300b2)£| H^l^i Aj-o) 

NMOS H^l^Ei: PMOS H ^1^=1. 5 : H *J- ^ $1^. 

<132> 0^ ^>(VIN)S XU >d^(101)7> XU ^(VDDLHH 3*1 ^<y-(GND)^. 

5.^1 ^o] 7 > ^SSH GND efl^ol ^S}^, XI 1 3113 4=|H*imi00a2HH^ ( af|3 
H^^l^El(M3)Sl XMBS^b GND 7}- o]7>£]jl X| 4 S^fl^l^El(M4)^ XMH<^ N2 i^JE.^ 
VDDH7> o]7>s)H.S Xl3 ^ Xl4 H^^1^eKM3, M4)7]- 

<133> GND z])^ 7}*]^ XI 1 <^ -£]Jl( 101)7} XI 1 <^ ^>(VIN)i °}7}£}ir ^o v 3H1a1 Xl 1 

eflt 4=lH^Y(100a2)^ X13 ^ Xl4 B€3^(M3, M4)7> ^H.£]<X ^B7 r ^3*1 

33 SHKstatic current)7> * s*] ^nf. SEth X]2 efl»g 4=1 = ^-^-(100b2)^l *\ 
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^ all 5 H^£^1^bKM5)7> e^^^H *l-ff ^3,7} ^^5)^1 Qo_E-£. ^3 ^(static 
current) 7]- *s.*l S^cf. 
<134> ^, afli ^ 4=1^-^(10032, 100b2HH^r 4|1 ^ ^ ^1^(101)7]- GND°fl 

VDDL(JEE^ VDDL^l^i GND)S. ^o] s]^ ^o_Ml ^-^^ ^ ^ir^l iS£]ZL, o] 7]- ^-5. 

<135> ojnfl, ^eflo] £<g gjj^ ^l^i^H N1 - ( N2 - i^S. afll ^ <ga| ^IJi 

(101, 103)7} NM0S H3M^|(M1\ M2')» 3^ ^s^l S. 7 3 

sfltg ^=B]6flA^ Nl ^ N2 ^.ELS afll ^ *I12 eflt 4=]^-^ Ml, M2, M3, M4, M5, M6, M7 
31 M8* -g-^H ^ A2 °^Q3L7\ 917}^. ^, #<g- 31^ 4=1 H 

^12 eflt 4=lH^^-(100a2, 100b2)# -f-*|) afl2 ^(VDDH)^ f^-^ ^1 ^ ^2 #^ ^ 

51(102, 104)7} efl^]^-(200)<Hl 

<136> 2fl^ ^l = (seed) ^^^1 CMOS Tif-^ *IH5. oj^^^l 2fl*l-f <q ^ i^EL(Nl, 

N2)*H 2]^ ^17>51°S. Sfl^l -g-*^ 2:7) Al^V ^S^H ^ 3 ^-£7} ^^Cf. 

<137> 31*1, Efl^l ^^-ol CMOS £Li2.^ Til-iEL 3Bfl<H# Ol^oj^ sfl^l 



<138> <^X|ofl 3> 

<i39> ^ 8a^r ^^l Hf^^tr ^13 ^a^H tr}-g. ^<y- efl^ 4i JE££i ^1 s)S-^ M-e} 
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<wo> 5. 8a# ^S*}^, Xl3 *m 4=1 HEi^ efl^ 4=]H^ 

(100a3), Efl*l-*f (200), XU Hl5l«-(300a) ^ Xl2 ^ ^ ^f(300b)# if-t!:^-. 

<i4i> ^a^«. a0 0a3)^ #<3^-(110a3) ^ #^«-(i 2 0a3)S. °1^<X*H4. 

(120a3)^ XU NMOS S^I^eHMDS. ojifLo^^, #^^-(H0a3)^ Xl3 NMOS B3l*]iE-KM3) 
Q ^12 ^ Xl4 PMOS H^1^eH-(M2, M4)S. ol^oj^lcf. 

<i42> efl^ 4=lH^^-(100a3)^ efl^ ^^t XI 1 #°J-(VDDL) aH^- 

^*Rr X]l ^IJl ^ Xl2 ^IJLl- *lll #*KVIN) ^ Xl2 ^>(VINB)» * 

*M SJ^^V 3°^ sll^-i- 3*1 31^4 -H*i<y- ^]2 #«g-(VDDH) a> 

ol» %n °H, XI 2 ^ ^IJl^ XI l ^IJl^I aV^^ 

<143> sfl^l^-(200)^ 27fl^ aSi Tll-S. XHCcross coupled pair) ^^£^(210 220)S. o] 

^-o^t).. ^afla^o.^., sfl^l^f(200)^ 27fl^ PMOS BSfi^l^CMlO, M12)s+ 27fl^ NMOS H^x] 
^B^(M9, M11)S. o] s-o^^lc}. 

<144> ^ tH^-^-(300a)^ PMOS H$*l^Ei(M14)<2}- NMOS B $*l^Ei (M13) 

5. °l-¥-<H*lcJ.. ^fli4 PMOS H^^l^Ei(M14)^ *fi2 ^(VDDHHl £^5)^, Til 

<XB.Tr efllS 35.^-^(10033)3 #^ Nl ic^^l <2^€^-. XU3 NMOS H^l ^ (M13) 

2\ SLZ]\o]^- ^14 PMOS B^^l^Bl(M14)^ =5flo]ol] o^^JI, TllolJE^ *fll 4 PM 0S H^l^E) 
(M14)3 TllolH^l ^^5]^ , i^.^ ^^15. 
<14 5> *fl2 #<N tH^^-(300b)^ *>H-s] PMOS H$*liE-KM16)2]- t>}\^$) NMOS B^l^Ei (M15) 

ojJHo^cf. ^ 16 pM0S B$*]iE|(M16)3 ±3.^ Xl2 *l<y-(VDDHHl ^S\JL, t]} 
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N2 ^^^cf. *fll5 NMOS H^^^e](M15)^ = e1]o]^ *fli6 PMOS H^l^ 

(M16)^ £Lefl°l<i <£%s\jl, 7])°}E.tz ^116 PMOS H^^l^^ (M16)£] tH^H^I «3^sH, ±3- 

<i46> ^7l^. ; efl^ 3^-^(10033), Hfl^l^-(200), *fll #^ ^s]^-(300a) ^ ^12 #3 

^(300b)^ efl^ ^12 *i^l ^^(VDDH)^ ^s^, <^ ^jif <y^«>o} ^ 2 <g 

n ^^*>7l ^ <y^^(lNVl)^ efl^^l afll 2i 0 *KVDDLH| 

<i47> *f|3 ^A]^ofl 14 = ^oj- eflig 3=e^ CMOS *1H efl^l^ <>l-?-<H 

21 2fl*}-!f(200H>H 3*fl«r ^ 7Mr^?l^r 3*3*1 ^^D* a, 

efl^l^-(200)<Hl^1 ^isfl^r 4=lH^^-(100a3)^ ^4 PMOS H€*l^El(M4)3l >IMH3. 

*fl**H Nl ^1 <y- ^ ^£ S^/^ tr}# ^j=# ^7>Al^lcf. ojei 

£ ^l-El(seed) sflt 3H^U00a3HH CMOS afl^l^l 2t = 

(NDS ^fl^nf. ^|i & ^2 #^ ^s]^.(300a, 300b)» eflfHH jl^oj- efl 



<148> <^Al^] 4> 

<i49> £ 8b^ w>^-^^ ^4 ^*HH i4 €• 2i°d- iM 2i^l M-e}- 

<150> s. 8b s. ^Sj-ig , ^4 ^aHH 4^- *\<£ t]}^ 4=1HB^ z]}?£ ^H^^- 

(100b3), 2fl*]^(200), *Hl #3 t^Jf (300a) £ *fl2 #3 *H ^-¥-(300b)» 5.^-^. 
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<isi> efl^ 3H.^(i00b3)fe #^-f-(110b3) ^ €-^«-(i20b3)S =^^cf. #t}£J=L 

(120b3)fe Xl5 NMOS H$*l ^ (M5)S o]=-^^r^ > #^^-(110b3)^ *fl7 NMOS H *ffl*l^E-UM7) 
^ *fl6 ^ *)18 PMOS B^^1^bH-( M6) M8)s ol^-o^^lcf . 

<i52> efl^ ^|H^(100b3)^ 31^-4 31^ ^ll ^ ^(VDDL) 4°lt 

*ni ^ijl ^ ^]2 -iiJi# m ^kvin) ^ ^2 ^xvinb)* 

«M 0 «^ y ^V efl^* Jl^ 0 J- ^12 ^(VDDH) ^> 

oil- >^*Kr ^ #^*lcf. oH, ^12 ^IJL^r afll ^IJLfil <*H V 4 

<153> efl^l w.(200)^r 27^9] 3_S,^ ^ # = ^(cross coupled pair) ^ t-(210 220)5. °1 

s^^i^ ^l^i^o. 5 . ) Efl^w. ( 200)^ 27fl^ PMOS H^liE-KMlO, M12)5f 27fl£l NMOS H^l 

^Ei(M9, Mll)5 ol^-o^^icf . 
<154> ^ ^^-^-(300a)^ *>M"^ PMOS H€^1^^(M14)^ ^-14^ H€*1^E| (M13) 

£- °]^-°]^. ^114 PMOS B^*l^E|(M14)sl ^^.^ *fl2 ^(VDDHHl Jl, 7fl 

Nl ^i^^cf. ^113 NMOS B$*l^B](M13)£l = 3l°J£ ^1 14 PMOS S^liEl 

(M14)^| =efl9jofl <£^s\jL, 7]}o]^ ^]14 PMOS B^^l^Ei(M14)^] 7flo]H^l ^s^, 

<155> *j| 2 tH^^-OOOb)^ *>M-^ PMOS H^^1^EKM16)^ NMOS B^l^Ei (M15) 

3. o]^o^^tq-. ^ 16 PMOS H^*l^Ei(M16)2l i^i^ *fl2 ^(VDDHH ^J^^Jl, 7fl 

°lS^r N2 ^=°fl XI 15 NMOS B^l^£l(M15)^ JE.eflo]^ ^ 16 PMO s e^^eI 

(M16)^ =efl9j^l 711 o]h^- Xl 16 PMOS H3I*l^Ei (M16)Sl 7))°}m*\] , ^£L 
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<i56> <^7)*\, efll ^H^^-(100b3), 5fl^l^-(200), afll #^ ^5J]^-(300a) ^ *)12 #3 ^5] 

-¥-(3oob)^ efl^^ ^12 ^<a-(vDDH)4 ^^^iji, ^ii <a^^> *ii2 °g 

n ^^*>7i ^^b^invi)^ x\$.<$ eiiis] *m ^ ^<a-(vDDD^i ^^m-. 

<157> ^^2] O.S., ^ 4 ^/.j^ofl aj.^. ^og. ^ ^ CMOS $\*}3. o]^o] 

efl^l-^OOHH ai^I- eflt 4=l^^-¥-(100b3)^ *fl8 NMOS B^*]^ (M8)£| tIHM. 

N2 iii=S #^-El^r ^1:M ^ ^£ SEfe/^ ^ 7 >Al^lcf. oje^ 

^ 3*H«: ¥^ ^lH.(seed) 311 4=1^ (100b3HH CMOS s)H 2fl*l^ #^ ^je. 

(N2)S ^ *fl2 #^ tH^OOOa, 300b)» 7^<y- _n*l<y- efl 

<158> £ 9a, 9b ^ 9c^r AA -£ 1^ ^ « 4=1 100MHz, 500MHz ^ lGHz^l ^ ^ ^1 

3RV#^ 3r^|JE.# q-E}-^, £ 10a , 10b % 10c^ £ 4^1 311 4} ^ 100MHz, 

500MHz ^ lGHz^ ^ ^\s.o\) tfl*V #^ sf^S* M-Ej-iflji, £ n a , lib ^ llc^r £ 6^ # 
^ ell 1 ! 4}HE^ 100MHz, 500MHz ^ lGHz^l ^ ^ ^}JL<>11 tfl*!- #^ M-Hf^cf. 

<159> £ 9a vfl^) £ llc^r 0.18um <^l-§-^>^ 1.6 volts^ z\*t<$ -M* 3.0 

volts^] JL^QCLS. 31 1 4=lH^ r ^r ^*bg- <y<3 a] jro] ^e}-^ £5}-^ wors t case 

<ieo> £ 9a0l ] Hffif ^-o], lOOMHz^l ^r^HM <>m ^V(VIN)S *ll 

^ ^^MItt #3 ^7>(V0UT)« sM8£r 7^«y. efl ^o) Al-g-^ j7^oJ- 
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<161> ZL&K, £9b^l S.*}& 500MHz^l ^ ^r^Hr^ t^ig Aljrl- oj^ a] 

IS A>-g-t!r £ 1^ N2' i^E^l^o] X\7} x}<£6\) o]^c^ N 2' icJ=£l ^<y- 7]^7l 

7> N2 i^ElolH^ ^oj- 7l^7lJiCf Sl^tf . ^, £ 1^] N2 - ^cg axA]o) 

J^o]]*^ A c V^ ^i£2} ^r>7j- ^£7} £ llb^ N2 i^EL ^^2) ^o) ^ ofl A| o] ^ 

Si£l(£r S-f iiflf^'H *W 31^5. $0.5.3.) 2)^ #^ 4^ 

^ ji^ aij:7> <a^^ ^ Aiss] ^5_s_ *m*}x} ^\7\] 

3711 t+^-S- ^ 5fl4. 
<i62> je^, £ 9c 6j| «>5>f ^-o] , lGMHz^ ^-gr ^sHM -2L^r ^11* ^ ^11 

<163> ojofl £ ^1 ^ ^2 ^lojoj 14^ ^o}- eflig 3=3* ^-f°flfe, 

£ 10a vfl^l £ llc^l S.*\Q w>5f ^ol, Ajjro} 100MHz, 500MHz ^ 1GHz* £ 

^1^1 N2 h^JE.S\ ^ ^^9] ^ <5}# ^£7> :£ 9a vfl*l £ 9c^ N2 1 ii 

<&o] ^ol sfligofl^ S-f sflfS. -i^^HS #3 s)-^ 500MHz ^ 1GHz ^5.^ JL 

# 4lJL7> <y^^ <^ ^12. ^-i- 7fl^^ ^ ^Tfl ^Cf. 

<i64> v E ^Y t m. igx$4\ <£^X\6$\d)} 14s ^oj- e ^ ^HB^oflA^ tt1s]^-(300)^ PM0S B 

^ NM0S B^liE^ a>o}^ s^^- #^#*KV0UTHH<^ ^ 

72-35 



0030048062 #^ <aj;*}: 2003/10/16 

<165> s. 1-& S. 1^ ^2fl£] eflf ^ z\)2 ^H)ofl 14^ 

efl^ £|HbH1 10MHz, lOOMHz, 500MHz ^ lGHz^ ^15:1- ^VSR^- a]-§- 



<166> [S. 1] 







10MHz 


lOOMHz 


500MHz 


1GHz 






100% 


100% 


89% 


4% 




H|iSo)l 




49.5 : 50.5 


46.5 : 53.5 


18.3 : 81.7 






lOuA 


85uA 


380uA 


250uA 




*n ,-£ A J°^| I ^ ^ \ \ 100% | 


1 






49.9 : 50.1 49.0 : 51.0 


44.0 : 56.0 


57.4 : 42.6 








14.5uA j 164uA 


691uA 


0.992mA 






100% 


100% 


100% 


100% 




^2..^. A Hl^ I I I 49.9 : 50.1 | 


1 




■ill's Tl^i-tl 


16uA 


174uA 


737uA 


1.089mA 





SL M- ^-3t*>^, 10MHZ, lOOMHZ^I ^lli Us.?} <&7}& ^-f 0 ^ ^efls] 

#3 ^El «1 (duty ratio)!- ^SL^, 500MHz^ JL^r c^l^ °J ^ ^1^7> °i7>^ 

^efl^l efl ^ 4=)HEl^ 18.3:81.7S.a1 aft*® ^1E^ 
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^ 44.0:56.0 % 48.0:52.0^1 1GHz o} ^ x\^ 7 y 

^-f , #2fl3 %M ^SE^ ^E]til7> ^3*1 ^gJEJL #^ AlS7> Sfl 

^-5]^o.i4, -M. *lll ^ 7fl2 ^Al^ofl 4^ ^ 4=)^E^ z}-z}- 57.4:42.6 ^ 

51.2:48.8^1 «£3:3: ^cf. 

<i69> v E ^ t ^bJ ^oj-o^ ^ ^-(swing ranged 10MHZ, lOOMHZ^l ^ ^ ^117} <£] 

7>€ efl^t 4=1^^ ^ X| 2 ^Al^^i nfs ^ efl ^ x) 

= ^2] *I<y- n^ltf efl^sl ioo%7> ^<^^cf. ne]i|, 500MHz^ Ji^ t^l^ 

a]J17} <y7>^ ^Efls] efl^ i^^ol jl#<$ efl^ 89%S <i 

lGHz^ Zi^r US.?} °j7m ^-f , ^2fl^ Z]M ^3 E ^ i^^o] 

JL#<$ 4%o\) 3Hr£h 

<170> ^, Mj-^ofl 43 ;£<y- ^HEi^ ^\^B\^ og^ ^oj- 

<171> ^^A] ^H^, ^ gflig $*B\t: ^ ^£7]- ^ ^ 

7HHr ^ 4-5^ ^7H1 *1*H ^ i£r HTfl ^7>*M ^, ^ 

^ *)U -^Al^oil rc)-s. ^oj- efl ^ ^|£e^ lOMHz^ og^ a]^ 7> o] 7> ^ ^ofl^ ^ 1.5«fl, 
lOOMHz^ ^1J171- o]7>^ ^-foflfe i. 9 yfl ( 500MHz£] Aijr 7 j- <y 7 |.^ ^-fofli, ot 

1.8«flSl lGHz^l a]J: 7 } o] 7 ].^ ^-o ch)^ ^ 4 ^nl-g- ^Efl^ ^<y- E fl^ ^ 

HE^cf d) 4iS.^cl-. Xl2 ^A]oi]<Hl rrf^- ^ eflf ^HE-]^ lOMHz^ ^ ^ 

^1^7} ^17]-^ ^4-^1^ ^ 1.6«fl, lOOMHz^ <im <?]7}^ ^^-^1^ 2.0«fl, 500MHz 

^ a]^^ oi 7 |5i ^-fofl^ i.gaflo^ ^fh lGHz^ <y ^ a]^ 7 |. o] 7 ].^ ^-f^^ ot 
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<172> HVrgo} ^ 2 ^Al^oll Of^ ^oj- e,]^ ^HE^l ^f^, ^2fl^ efl^t ^HE^Cf 

speed) ^<HH ^H^^i ^IfMifi^r #*fl ^1^^ ^ ^£ ^ 

^( speed range HH 1.9°1*>S. -fM3r4. fifl^V 1 ^, ^ efl'i 4=1 

sfl^ efl^ 3^2}- ^7^3. <y<3 ^Jr<^ ^ol( t ransition)7> <lHi-Hr ^-^SHH 

^<3*Rr -^(dynamic) ±S.^ , ^7}^9l ^(static) €fh ±3.7} <&7] ^^-o)cf. 

<i73> i 2f £ 12] #Efl^ efl^ ^ S.EH a] 5Lafl)<4 -g- ^ ^ ^ 2 ^JaHH 4s. 

sflig *fl2 ^ ^<a-(VDDH)# 3.0 |E£ ^Jl, *fll ^(VDDL)^: 1.3 #B 

, 1.4 #H, 1.5 tB, 1.6 tES £sM^ 7 >ig^ lOOMHz^ 3*1^ °J ^ -^IJl-i- ^7f^-i; nfl 

<174> [S. 2] 



VDDL(volt) 




1.6 


1.5 


1.4 


1.3 






100% 


100% 


89% 






H]J51<a|] 




46.5 : 53.5 


40.3 : 59.7 


19.8 : 80.2 






85uA 


104uA 


156uA 


lOOuA 




^.i^^l^ 1 ^ ! ioo% | 


1 






49.0 : 51.0 


49.2 : 50.8 


49.2 : 50.8 


49.7 : 50.3 








174uA 


194uA 


228uA 


334uA 






100% 


100% 


100% 


100% 




^I2 ^a|o)|^ | | ^HM»I | J 49.0 : 51.0 | 


1 ^ 






164uA 


182uA 


217uA 


332uA 





<175> s 21- , A]2 ^«a-(VDDH)# 3.0 fES *}51, *fll #Q ^(VDDL)^: 1.6 !-B°11 
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^^(VDDD^r tflsf 1.3 1-B 7M ^ <&z\. ^, *\)2 ^i t a-(VDDH)4 ^1 ^ 
^(VDDL)^ tflef 1.7 1-B o]^>7> ^ ^ ojcf. 

*ll2 ^ ^^(VDDH)^ ^11- 3.0 -g-B ol^-ol ^ ^ oit^. y}.^^^ 

3.0 -&B tfl^l 3.6 1-H 7>^ ^ o^rf. ^ , ^ 2 ^^(VDDH)* cflsf 4.0 # 

, *fll ^ ^^(VDDL)^- tflef 1.4 IB ^ + ^ 

« 1"^, A2 3€ 3l#(VDDH)^r ^ 5.0 tIS ^ ^-f, afll £Q ^^(VDDL)^- tflef 1.7 



A oM^- ^ ^ 31 >g 4=1 ^ efl^ 35.^ ^ofl tcj-si^ ji^ t]x]yg -§.a] # 

al, ui^-^ JL4=- v)^s.$)o] #*] t ji-g-^(high capacity) ^ -H^r ah^n-c^Hg 

^«:7l(ADC) A>-g-€ 4- SU^j- Jl^f ^e]7V 7>^*V efl^ 4i BE] ^ ^ efl 

IS 4=1 B^ #^-§- ^l^*Vcf. 

^ 4=1BEH ofs^ *,ji ^ ^2 eflf 4)B*|]^1 CMOS 35L 

i ?11-2= ol^^i sfl^l Af-g-f-o.^, *fll ^ *fl2 efl^ ^h^Y* ^ # 

# efl^(VDDH)^l *{S.7} Efl^J ^a] a] = ( S eed) ^BsL 2fl^l^-<H] ^r, 

Al£L( S eed) &<&o} CMOS 2Ii ^IHS ^l^*! Bfl*l-=f^ #^<>fl 9l7}^. 

2fl*l^ ^11 ^ *\}2 -yjll- ^12 efl^f 3BEi ^ Aj-7] efl*g 4=1 B 1^5. 



72-39 



0030048062 %^ ^7}: 2003/10/16 

<179> Efl^) ^7} A-|# 3)±^S\51, Efl^l CMOS HSi 5)1 

<180> 21*];, ^7} A]l A% ^H^-t- ^ *»2 3lf 4=15.^^ #3 4lJ>£| ^ ^S. HL^ <5> 

<181> 31^ ^3}-AHl£ #^ i^S.^ ^E]U]^ ^i^o.s^| #3 ^is^l 2fl 

^ 31^ t^^l^ Aljr-g. ^ clef. 

^ff-^ r^-E.^ ^7>3jSl ^ ^ 4iS7> ^sH£ 

<183> o)AV ^Al<^)# %2,15}a\ 7l# ^-^o) ^7}^ *}7] 2] ^ 

^^H A p o V ^ <^^O.S.«-Ei ^C^^l ^ igifl vflofl>v| 
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[$^# 1] 

xii 51114 2 ^^h* ^*Hr xii «g^^-o> ^v 7 i xii ^ 

<y- 51114 A oM xi 2 em^cf €■ XI 3 5111 4°lt i^Hr X]l M ^IJl-^ xi^> 
31, XI 2 ^« {lii -S^H ^"71 XU #^ ^ 31^ ^jt-g. ^7>a1^1 

^ Till Xll 3 = ^; 

-8-71 XI l <8 3 4lJi4 7}Xb X12 ^IJl-I- <a^^> A oM xii #3 

4ULsq- 7>X]J7 ^1-71 XI 1 51)14 A o V 7] X13 Xll 4 c lt ^^Kr XI 2 

#^ XI^Sj-JL, XI 1 41 -8-71 XI 2 #<3 ^IJl^I ^ ^> 

# ^7>Al7l^ XI 2 XI 1 ^H^-^f; £ 

A o V 7l Xll #3 * ^71 X| 2 #^ ^!Jl» «3^^> 2fl*l*KH, ^71 XU *\3L 

5? ^"71 XI 2 4lJl» Zj-Z* ^-7] X12 Bill 4=)^ ^ -8-71 Xll 5111 4=]H^^ML X|**> 

2] 

XU%H1 SH*!. ^-71 Xll Xll 3=JgJHr 

^•71 XI 2 ^IJl^ ^ XI *H -g-#*H A o V 7l Xll #^ ^1^21 *>7J- #7> 

A]7lJl, -8-71 XI 2 *cHm -tlJ^ *>7J- XI *H -§-#*H ^-71 Xll <0s^l # 

7>A]7l^ ^jxi^r ^*hg- -f-SM ^-71 XI 1 41JL-& #^Rr 3* ^^-5. *Rr 5111 

3. 
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[3^*8- 3] 

A171JI, #7l *lll a] #<£ ofl^ofl -g^}^ #71 ^12 #Jl31 ^1- ^jsm- ^ 

7>A]7l^ A o V 7l *fl2 ^IJll- #^*Rr ?A^r f^o^ ^ efl^ -j^ 



aflrM &<>H, # 7 1 Efl^«-^ 

*fll CMOS ^tHB^ 42 CMOS £1^5. ol^ol^l CMOS 3.S.^-^\^^. J$o\ efl^ll- S.^} 
5] 

^14%H1 &<>H f ^"71 4l ^ ^n^fe ^11 #71 4l #3 

#^*>jl, #71 afli #71 CMOS # 7 ] ^ 2 CMOS ^Ei*! 

6] 

^115^H1 31°]*], #71 ell** ^n^-^ 

^7l *fll °m 4°] ^l^i^ ^-71 ^13 efl^-a- 7Wtt 

^1 #°*M: ^^tt *fil *I-f?- #^4, 42 ^i^- 5L^-*Rr 41 PMOS B^^l^E^; 
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#7] efl^l^ afli CMOS ^ltH^sl ^^^-ofl ^igQ *\}o] ^-7] pmos H^*) 

^12 ^ff- afll *lff- ^12 ^ ?A^=r S.^}^ ?\}2 PMOS B$ 

^12 ^ #<?M: *U ^ Si^h ^7) ^12 PMOS H^liEle] *}2 ^ ^ 

^ ^12 #^-g- *fll NM0S H^l^* SE^Hf- 3* ^^AS f>}±± 3 = 

7] 

*)161M1 5a°H, ^71 *fll PMOS ^7l ^]1 NMOS H^l^f^ SL^ <^^ofl 

^ a o v 7 ) nmos E^lA E ^ t s&7] ^11 PMOS B^l^&H 

^€3tt ^i^-icf e ^<5K£-I=- #7] PMOS H^S^iB^ Aj- 7 ] nmos e^x}^ 

8] 

^117*J-<H1 5U°H, *fll PMOS H^^l^Hi^ ^-71 NMOS B 31*1^2] a}o]^^ # 7 ) *m 
CMOS ^tH^l- ^*Rr B^^iBil-^ A>ol^cf s ^ 7 Hb ?J-g- ^^SLS. *}±r efl^ 

9] 



72-43 



1020030048062 #^ <^^>: 2003/10/16 

<#7] m SJ^fe 4°] ^4, ^-71 afll NMOS H^^l^o) ^ 

^Ml *fll €it ^7] 4l PMOS H^l^E^ *\}2 #-ff- ^4 ^)2 

^^--S- 7>*1^ 42 NMOS H^fl^iEi* e| i*v^ ^o. f ^,o S ^ HE-i . 

10] 

^14%H1 9l°]*\, ^7} 42 eflt ^H^^ *fl2 #7l 7fl2 #^ ^IJL-i- 

#^^>Jl ( ^-71 7fl2 ^"71 ^1 CMOS ^e^ <y?m ^ ^-71 7fl2 CMOS #^ 

^ofl ^U-slfe- 3^ ^ *Hr 31 € 4i . 
11] 

A oM 7fl2 ^1^1- °J ^ *>tt #^4, #7l *|j3 e|lf 7]-^^ 

*U ^ #°*M: ^^Hr ^1 42 ^ ^11 PMOS B^^l^Ei; 



#7] efl^«-sl ^12 CMOS <y*HE|^ ^1^1 tIH ^"71 ^11 PMOS 

iE]S] 7112 ^i^- ^ofl ^5]^ 4 1 42 #^hg: Hf-^ 7112 PMOS B€ 

^l^Ei; ^ 

^71 7fl2 ^ ^1Jl# ^^Hr 71] O] ^4, ^^^^-S. ^71 Tfll 7i<y- efl^ 7>^^ 

42 ^ ^<a-# <^«Hir Till Tjfl. ^4, ^-71 7)12 PMOS S^l^o] ^ 2 ^ #^1 ^ 
M ^12 ^ 7f7]^ 4i NMOS H^fl^l^Ell- H^Rr s}ir efll 4=1 = 
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12] 

aflll^Ml Sl°)*\, ^7} *fll PMOS HsH^l^Ei^ ^7} ^11 NMOS S^l^E^ iSf <3<*H 
*1 #7l *fll NMOS B^^l^Bil- -f-<5}<*| U^fe 7^7} ^7} m PMOS H^l^ofl 

##3tt ^-ff-litf €- nV^^^s. ^ PMOS S^^liEisf #7l *fll NMOS B^l^l^ 

13] 

*flll%Hl $X°)*\, *fll PMOS S^^l^E^ >y-7l *fll NMOS B^^I^e^ a>o]^^ j$ 7 ] 
x\)2 CMOS ^^Eil- ^^Rr 4^ H^l^Ei-t^ Al-ol^ticf # ^ 7 >^^ -Ij-^ o.s. 

14] 

^lll^Hl ^"71 ^12 eflt 4=|H^Jffe 

^7} *fll °m ^^Hr *fl<H 3^-, ^71 NMOS B^^liB^ ^ 2 ^ ^ 

q-ofl afli ^ ^s]-, #7l *fli PMOS H^H^l^Ei o] ^ 2 ^ ^12 ^ 

*d^-i- 7>^1^ 7-112 NMOS H^^]^Ei# E-j Ifsfe ^^-S ^ « 3=3. 

15] 

*flllHl &<>H, ^"71 efl^i 4=|HB|^ ^"71 afll efl^ 4=lH^2] afll #3 ^.s.^ ^7) 
Ei Sf-*Rr efl«§ 4=1= 3. 

16] 

*fll5*<M] 91°)*], ^7} 
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*fl 1 PMOS H^l^Ei^ Tin NMOS H^l^E^ oj-f-o^]^. o)n\&\; ^ 

A2 PMOS H^l^a}- t\]2 NMOS B^l^S. o] *j) 2 ^El* ifsfe 

IttV 17] 

#7} 7]}l NMOS H^^sf ^"71 *fll PMOS S^l^E^ A>ol^ til^ lrioi ^-t- ^ 
4=1 HEi. 

18] 

^ii6%Hi $z<h*i, 

A o v 7l ^2 NMOS H^fl^l^E^ #7l *1]2 PMOS H^l^E^ A>ol^ la^l -if-^ 

AS <5Rr £11^ 4=1 SEi . 
19] 

^lnHl S^i, 41-7] ^)13 Jlllf 3.0 fH i|^l 5.0 3* S}^- 

20] 

*)U*<H1 Sl^H, ^-71 *fl3 efl^ 3.0 #B°lJi, # 7 ] 1.6 |S 

1.3 efl^ 4i^Ei . 

21] 

i) *)U eflW 7^12 *m efl^AVoi^- ^t}^ Tin oj^ «y^«>^ 74H 

^, A)2 efl*i lief €- ^13 7>xl^ ^ ^ofl ^1 ^ ^ 
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7}*}tt 4U B^l^, ii) #7l 4U H^l^E^ 4l2 £ft ^^-4 

^ 4l2 B^l^, iii) #7] 4U 51111- 7}*)^ 4]2 #Q #<£3\- 4U 

^ 3^4, #7l 4)2 H 31*1 4l2 ^ #^--4 412 ^fr #7l 4U 

#Jl1- <y^^ 4H si^M- 7Hb 413 B^^l^i- i^H^ 4U eill 4=1 -T- ; 

i) #7l 4U ^ ^<a-3). 4U ^-ff- 7>^l^ 4U H^l^E), ii) #7l 4l 

4 H^^^S] 4H ^ ^ #7l 4l2 H^l^E^ 4H 4l<4 #7l 

4l2 41 1 *lff- #7l 4l4 E^liElsl 412 *dfr- ^ ^ #7l 412 

B^^l^B^ 412 #ff- ^€ 412 *diT *i^§- 7Wb 4l5 HM^Ei , iii) #7l 4U 

^€ 4U ^ £^M- 4l6 H^^l^El, iv) #7l 4l5 B^S^l^E]Sl 4l2 

^ #7l 4)6 H^l^E)^ 4H ^4 ^€ 4H .#71 4l6 B^l^o} 

^12 ^ #^r*\} 412 *i^f- ^^4, #7l 412 ^ 41 1 ^ *i^h8r 7>^1 

^ 41 7 B^^l^Eil- a^-s>^ efl^l-^-; 

i) #71 4U a]^^ ti>^^ cq^Kg. 7 >^1^ 4|2 ^3 #Jl# ^^tt 4H 

#71 4U #<&°)) ^= ^-g- 7 }*]±± 418 H^fl^l^Ei, ii) #71 4l8 H^^i 

Ei^l 412 *iff- 4U ^^4, #7l 413 BSE^l^Elo] ^ 2 ^igQ 

4H 7f4^ 419 H^fl^l^Ei, iii) #7l 412 <^ ^^tt 4H #7] 

412 ^ 411 ^i^- #71 419 B^*1^B|°1 412 ^ #^--4 412 

^ff- 7^1^ 4110 H^l^EiS ois^^- ^ 2 efll 4=1^^^-^ i^Rr ^ 

5 efll 4iHEl. 
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22] 

x]2i*<Hl 5a°H, #7i x]i ^iho 3 = ^^ 

^7) m ^IJL-i- <a^wv^ ^ ^^■3f j # 7 j xl3 B^l^ei^ xl2 *dff- 

X]l #-ff €^"4, A o V 7l XU H^M^E^ Xl2 ^ £^ £^ Xl2 ^* 7> 

*1tt Xlll NMOS c-1 Ife}^ ^-ir ^HJiLS ^ efl^t 3 = 3. 

[^t 1 ^ 23] 

^1121^1 5a°H, #71 X]2 « ^ir^^Rr 

XllO B^l^E^ Xl2 ^ofl ^^-^ XU ^ Xl8 H^fl^l^Bio] xj 2 # 

^jzj. xi 2 ^ 7}X^ XI 12 H^^l^Eil- i^Kr ^-^^.S. §Hr 

[^t 1 * 24] 

X121%H1 9l°]*\ , ^"71 efl^ ^£E^ ^-71 XI 1 eflt XU %:% ^.S.^ #7l 

X12 efll 3=*y^ X12 #^ tHsl^l-j! ^-71 X]l ^ XI 2 ^ #JL^ ^E]*l» J±# 

25] 

X]24*<M1 $a<H^, ^7] *\v\¥-±= 

i) ^7] XU ^<?H1 X]l *iff- ^4, #71 X13 H^^l^E^ X12 *lff- *1 

^■4 XM 7 }Xfe XU3 H^^l^Ei , ii) ^7] X12 ^£ XI 1 ^ 
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3^4, ^13 B^^I^El^ ^2 *iff- ^12 #ff- *U3 HSfl^iB^ 

^ *fl<H #^g- ^114 H^l^ii. ol=ol^]^ 0}^; ^ 

i) #7] *fll #°*H1 *fll ^-ff ^fl 10 ^2 ^ # 

^•4 #^§- 7Hb *fll5 H^^l^iEi, ii) ^7] z\)2 #Q &<&°)} afll *}ff- 

-*7l *fll5 B^fl^l^Ei^ *fl2 ^ ^^-ofl *fl2 ^ #-^4, <$7] ^15 

26] 

*1125*<M1 31°]^, 

^7) *\}14 B^*1^E|^ NMOS H^fl^l^Eiol ji, ^] 13 e^1±e^ PMOS H$*]^e| 

°H , ^7l *)U4 H^^liE-m- a o V 7 ) E^iEl^ A>ol^ tl]^ 1:10] 3j.fi. ^lo S s>ir 

27] 

^125* 0 H1 SU^I, 

A o v 7l ^1 15 B^l^E|±r PMOS H^^l^Eiolj7 ) #7] af) 16 HMiEi^- NMOS H^^l^E) 
°H, #7l ^115 H^^liEisq- #7l ^16 S^l^E]^ A}o}^ iao] 3j.fi. fi^O S Sj.i=. 

[^^^ 28] 

a(|211M) Sl^*), ^7} *U S^H^I^e^ -#7] ^13 B^^l^E^ 2.$. 
^-71 *fl3 B^fl^l^Eil- fs}o] ^E]^ ^7} <$7] m H^fi^iEiofl f^S]^ ^M-A €~ 
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*}*= ellf 4=1 H.E1. 
29] 

Xl21%Ml &<>H, XU H^*]^^ #7l XI 3 H^liEjsl *WSfe # 7 ] 7fl5 B^^li 



[^t 1 * 30] 

Xl21^X] Xl8 B^^l^fif # 7 } ^| 10 E^^^ E ^ jc^. Cg<*joflAi ^.^-Al 

A o V 7l ^1 10 U^fe #^7> ^71 X| 8 H^i^Hl #^Hl^r 

^<L3- elf 4=1 =3. 

31] 

XI213N sa°H, XI 8 H^l^sJ- 4>7l XI 10 B^^l^iBl^ A>ol^^ ^-71 XI 7 B^*1 

iE] 2^r ^"71 XI 6 B^^l^B^ A>C|^ Jicf 3. ^ 7 }Xb 3# ^8-2.3. i« 3 = 

32] 

XI 1 ^ eflt^ X|2 ^ efl^H* ^*Kr XI 1 <^ 41JL# X|l i^H 1 ^7>sf XI 2 
XH ^^% V J1, X13 ^7>^ ^o] oga^ 

XI 2 Alsofl -g^*}^ >y-7l XI 2 ^^R> ^7># -g-*fl * XHf-^-S.*] , #7] 
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XU efl^ #7l Xl2 €• Xl3 efl^t a>o]s. i^Hr XU Aljro} 

#^ ^rS. f7}Al?j XU ell IS 4=1=^; 

#71 XU ti J.^^ o^V-g- ^ 2 AiJll- *114 i*}^ ^115 

XH -f-^H 2116 *1H Sl^M- -f-^H 

2fll 2^^^- Aljrofl -§-^H #7l Xl 5 i^^l i^}f -f-*ll JL = ^r XH ^-iS*] , #7] 

211 1 #^ ^1^^- ^€ 3#^§- 7>2]ji # 7 ] XU efl*t:n}- #7l Xl3 g^g A}o)^ 

*\r*= 2112 #^ *±3L2) ^ 4?SL ^7\a}^ #^*V^ 2112 efl^t 4=)^-?-; % 

#7] 2111 #^ ^Jr ^ a o > 7 ] ^ 2 #S Ajjr^ ol a y>o> Efl^^>c^ Aj- 7] XU ^ A]Jr 

^ #71 XI 2 *cHm #Jl^i #7l Xl2 ell^ 4=1^ ^ #71 XU ell^f 4=1^^2. 44 2fl^> 
2fl*l-¥-* £fs}b 2-1 ^oj. efl^^ a]^- jv^og- ell^^ ^^>^ efl^i 41^. 

33] 

2ll32^Hl 5U #7l ell^ 4=1 #7l XU efl*i ^s^jjLcq ^ u ^ 4,3.4 >^7l 

2fl2 eflt 4i^^^s] XI 2 #3 4d^# wl^^^l-31 #7l 2111 ^ xl2 #3 #S:£l ^e1«1«- iL# 
*}^r #3 tH^l^-1- 3 i#*R=- 24^. ^io S ^ eflt 4=1 HEi. 
34] 

21132^H1 9X^^\, #71 XI 1 eflt 4=!^-^ 

#71 xi 2 #jl# °j n ^ xh 2i^-a- 7>^ji, #71 xi 1 ^2>^ xi2 

^ #71 X12 ^^^1 i2>5l X12 ^ A>olofl^ ^y) X13 ^7>S1 XU ^ # 

^ ^ Xl2 ^ ^s}. ^tJ"€ XI 7 4i2>l- d ellt 4=1 =B] . 
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[^t 1 * 35] 

^134%H1 91°!*], #7l 2fl2 efl t 4=1^^ 

^71 afli 21H 7^111, #7l ^4 ^ 2 €fr 

36] 

211321H1 #7} Efl*l-^ 

2)1 1 CMOS ^£-12}- z\}2 CMOS ^N^S ol^^^l CMOS 3£i-?1tH *H Efl^# 
37] 

A oM X)l efl^<Hl #-§-*Rr *H3 e|«SS. ^1 #^^1^1^ 2H1 #cf 

o w . 

^112 31^ j±t} 3. ^ 4 ^oj. efl^-^ 7}^]b 2H2 ^Is. 

» ol-g-^c^ ^-71 afl 4 ^l^^l ^-§-^ ^115 ^ 31^5. ^-71 ^111 #^ 

^oj-^. 71^ Till 

A o V 7l 2fll ^ tiV^sl <^K§- 7 ]-^^ X| 2 ^ -§-^H A o V 7l 2113 

^ms. 2112 #^^^1 ^d°J-# #^^7l^ 2112 #t}^f ; 

A o v 7l 21U ^ ^oj.^ x l2 ^-g. o]-g-£}a} #71 2115 31^5. ^-71 2112 # 

b^o} 2i<y-* #^Ai7l^ 2112 #<3^; ^ 

72-52 



1020030048062 #^ <Qt.}: 2003/10/16 

#71 xu #<y- ^ #7i xi2 <g^°> eh^sh #71 xu 

& #Jl ^ Xl2 ^f-ll^: #Jl« ^ #71 Xl2 #<3^- *J #71 XU Xl^SRr Hfl*lY» 

[^n 1 * 38] 

Xl37^] 5U<H*1, #71 afl*lJRr 

XU CMOS ^ItH^sq- Xl2 CMOS Si ^l^M*! CMOS 3Si-?ltH *fto\ efl^g. 

39] 

X]38#<H1 #7l XU #^#£r #71 XU CMOS Si 3 3 3 #^ ^ ^ 2 C M0S 

°1333 ^^^r°fl ^^sl^ 3* *Kr efl«i 4=1=3. 

[^t 1 * 40] 

Xl39"M #71 XU #«3-¥-fe 

#71 xu °j ^ xh #7i xu &q *i<y-* <g^*r xu 

31^4, X12 #ff- *i^h8- 3£^>^ XU PMOS B^^I^e-1; 3J 

#71 2fl*lJM XU CMOS SltH33 ^s^ofl ^ ^az}-, #71 XU PMOS H€*l 

^33 XI 2 ^ ^^1 Itslb XI 1 #ff- #^-4, XI 2 #^g- 7Mb XI 2 PMOS B$*l 

4^3* =.^-*Rr 3* ^J^S eflt 4=1=3. 
[^t 1 * 41] 

Xl40* o Hl Sfl°H, #71 XI 1 #^^r 
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-8-71 A]2 <g n «>b 4°] ^7} 42 PMOS H^l^S} 42 #ff- ^ 

^-oj] ^^-^ *Jff- s&7] 41 PMOS H^*)^^ 42 ^ ^4 ^^-^ 42 *iff- 

3^8: 7Mb ^1 NMOS H^E^l^l- ^«5}b eflU 4=1 HB] . 

42] 

#7] *)U <y ^ *1H ^^^o.s ^7} 4l zm^r 7}*}^ 

42 #Q #<&£r <^i£b afll ^ ^7) 42 PMOS H^fl^liE^ XI 2 ^ofl ^ 

M ^12 ^Iff- ^q-* 42 NMOS H^l^&l!- £f5fb ?J-§- ^^SLsL t]}^ 

^. 

43] 

X142%H1 ^^H, a o v 7 ] a\1 PMOS #7l ^12 NMOS S^*!^^ 5Esj- <3<*ofl 

A i ^12 NMOS H^^^E^l- ^M y o v ^£]b ^7} ^7} 41 PMOS H^liE^l 

f^^b ^SU} €- 5:^-8: ^^r>S^- #7l Xll PMOS H^li^s]- a o v 7 ] NMOS H^^i 
B\2\ A\o}ZL7\ ^sq^ 53 # <5>b eflt 3=3 . 

[^T 1 * 44] 

*fl43%M] 9l°l*], 41 PMOS Hi#*l^El<4 #7) 42 NMOS ^M^b #7l 

41 CMOS ^ttjEil- ^SVb B^^]^Bl-i-^ A>ols^.cf ^ 7 }7|fe ^J-g- ^ 
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45] 

^138%H1 9l°]*\, ^} *\)2 ^-71 X]l CMOS ^Bl^ ^ <#7] Xl2 CMOS 

#^^1 ^5]^ ^ ^^°-sL is}±r silt 3=3. 
46] 

^139^] ^-71 Xl2 

#7l Xl2 <83 ^IJll- <^«Hr *)H #^-4, ^"71 XU #<>M- <^«Hr *1]1 ^^ft 

^]2 #ff- #^Mr 3.^Kr *fll PMOS H^^l^Ei; ^ 
^7) Efl^l-^-^ Xl2 CMOS 91^]^ *1H Sl^h ^-7] X]l PMOS ^31*1 

X]2 ^ $_^r*\) ^s)^ X]l *lff- ^H-, Xl2 ^ ?A^^r 7}x}±± Xl2 PMOS 

47] 

^1146^-<H1 54^1, ^"71 Xl2 #<S^r 

A o v 7l XU ^IJll- <y ^7l Xl2 PMOS H^l^E^ ^2 #ff- # 

q-ofl xU #^4, a o v 7 ] PMOS H^l^B^ ^1 2 *Iff- ^4 XI 2 *l-ff 

*l^-g: XI 1 NM0S B^l^B^ v\ 5.^f>}±r 3* *>^r 31^ 4=1 . 

[^t 1 ^ 48] 

*fl47*cHl Sl^H, A cM X12 §tf£Jf^r 

A o v 7] X]2 ^IJll- ^^Hr ^Hl^ #^4, ^^^^.S. #7] XI 1 3] 12^- 

X12 °J 3 ^ ^11 €ir *d^4, ^7] XI 2 PMOS H^l^&j^ x]2 3^ % 
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A2 #ff- 3^-8: 7}*}$= ^2 NMOS B 31*1 d] 3Lf-SRr 53* *%°-3. ^ Eflt 4=1 

[^^8- 49] 

^137%H1 sa°H. 31 IB 4*=B)fe ^-71 afli -*7l *il2 3 

50] 

*H 1 PMOS B^N^Bl^ *U NMOS B^^l^BlS. ol-f-o^l^ <&v]&\ ; ^ 
^12 PMOS m^^l^E^ »]2 NMOS HM^S. ol^*]^ A 2 Sl^E}* 
^o_S. i5}±± 4=1 . 

51] 

^150%H1 5tl°H. 

^-7) afli NMOS B^l^E^ a o v 7 ] PM0S H^^l^Ei o) a>o1^ h]^ i:io] ^-^ 
£.5. *}^r eflt 4=1 =Bl. 
52] 

31^4 ^71 *fl2 efl^cf €■ ^13 eflt A}ol§ i^Hf- #^ AiJil- *H**)-3 , ^ 
?^ ^IJ^l -§-#SH ^"71 #^ ^IJlSl #5. £E^r ^j-A^l^ -g-sj- 
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#7] #^ <5d-£» ^3^°} efl*l*H #7] 3*H* -SSL* ^71 eflt 4=1 HE-IS *\}^-*}±r 
efl^l^-l- i^Rr Aijgrl- jl^oj. efl ^^ ^*>fe 4=1 . 

531 

*fl52*<H 5^1, ^-71 efl^ 4=lH^-^ 

^7} *\3L2] 6|)*H ^-71 #^ ^1^^ f>}# 7]JL, 

[^"^ 54] 

^152^1 $1°]*), #7] efl*l^r 

afll CMOS ^Ne]^ *fl2 CMOS ^ItHB-lS. °1^<H^ CMOS 3.3.^-?] ^Z. 2fl*l-& 3.^tf>\ 

3r ^^SLS. *}±r HIM 3=3. 
[^T 1 ^ 55] 

*H54^N $X°\*\, #7] 4} = ^^ #7l -*7l #3*1- 

31, ^-71 ^-71 afil CMOS ^E^ ^ ^. 7 i ^ 2 CMOS ^^E-]^ ojs^ofl 

56] 

^152*^1 4=1 = Eife 

Aj-71 efl»§ 4=1 = #^ ^!it *H s| *g sKil ^"71 #^ Aljrcq ^Ejali- js^s}^- # 

3 ^-¥-1- Ei a^-*H=- 33* ^8.2.3. *Rr « 4=1 EEl. 
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57] 

*fll 31^4 ^12 eH4°lt ^*Rr *lll *!Jl» #7l afli *I 

^ #31; 

^l +)3L$)- *ii2 °g^«>o> ^V 7 1 *|1 ! ^ 

Aljr£}- 7^11 ^-71 *fll ^1^4 ^7} ^13 3lt ^<5Hr A2 

#^ ^IJH- *ll^Rr #31; 

A2 ^IJi * *fll #^ ^^^f 5fl^*M *m *fll 331$ ^IJl ^ 

2 ^f-ll^r ^Isl- *ll^Rr #31; 

^71 ^12 ^« ^IJL^ -g-#s}c*| ^71 *fll ^1^^ 5E^r <5># 

^7>A]^ ^3 Aijrj* #^*}^ #31; ^ 

^-71 ^1 #SLo)] -§-#<*H ^7l ^2 #^ ^13i£l HL^ <5># ^JES # 

7 >a]^ ^ 4 #^ ^}JL5L #<N*Rr #31-1- if-sRr 7i^<y- efl^i^ _n*i<y- A]jr 

58] 

^157%H1 Sa^l, A o v 7l z\)3 ^IJIS. #^*Rr #31^ 

#7l 312 ^^im ^1^^ ^ <>fl*H -§-#*}^ ^"71 3U #^ Aljrc>l ^ ^ 7 > 
A^lul, #7l ^2 ^*)1€" 413l^ 6\]*]6\] -§-#^H A oM *fll #^ ^l^Sl ^ ^ 

7H7l^ -f-*M ^3 #3 ^Is* #^*Rr f>}±= efl^t 4=1 5. 
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l^^ty 59] 

A oM *Hl *±3L$1 ofl*]ofl -§-#*H #7] ^12 #3 ^Jl^I ^5M" #7> 

7>a17]^ -f-^H A o v 7l *ll4 #3 a]Jl«- S>fe- ^m $ H 

601 

^71 ^13 %n ^IJl ^ ^]4 #^ ^IJl* tH^*}^ ^-71 afl3 #3 ^l5L ^ 7fl4 #^ <0 
61] 

^71 7112 ^ ^lliinl e ^13 ellf *H» i^slr *fll 7ll^>^ # 

^7) Till #^ Ajjr-g. oj^«l-o> efl^l^H ^^-11^: *H^*Rr #31; ^ 

^71 ^fl^ Al^oll -§-#*H Aj- 7l ^! ^ AJ^O^ AV<- g:- *>7J- i£f 

^ *)l2 #3 ^JJlS. #3*Rr #31 « 5£^*>fe X\#<$ t])v£oj A]jr^ j7^<y- aJJt^. i£ 

62] 

*1161%H1 Sa^, a o v 7 ] ^2 Aljr^. ^711^ 
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[$^8" 63] 

^161^H1 5a°H, 
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[S. 1] 



VIN * 




vour 




VDDL- 



TIME 



3] 



VIN 



VINB 




van: 



VOUIB 
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[£ 9a] 

VOLTAGE 



3.0485= 
2.5- 
2- 

1.5" 
1- 

0.5- 
■90.444m: 



r 



30ri 



VOUT 



VIN 



r 



N2' 



35n 



I I | I I i 

40n 



45n 



-n TIME 
50n 




0.5- 



-89.374nd 



1 1 1 1 1 J — I — I — J — I — I - 

15n 15. 5n 16. 5n 



i i i i I i i i i i i 
17.5n 18. 5n 



I TIME 
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TO 
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IS. 9c] 

VOLTAGE 
3.0404=1 



-89.375m 




I i i ■ I ■ i i I i i i I i i i I i i i I i i i I i i i I i i i I TIME 
46.25n 46.75n 47.25n 47.75n 48.25n 



10a] 

VOLTAGE 
3.0468 



0.5- 



-0.1535 



VOUT N2 




i i i » ; i i i i I i i i i I i i i i I i i i i I i i » i I i 



30n 



35n 



40n 



HTTTTI 



45n 



l TIME 
50n 
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IS. 10b] 

3.0463 
2.5- 

2- 
1.5 

1-1 
0.5 

-0.1535 J 




-i — | — i — i — i — i — i — i — r-T — | — i — i — | — i — i — | — r-T — i — i — r— 

15n 15. 5n 16. 5n 17.5n 18.5n 




-0.1535-1 



46.25n 



46.75n 47.25n 47.75n 



I 1 ' 1 II 
48.25n 



TIME 
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[5. 11a] 

VOLTAGE 



3.0209 

2.5" 
2- 

1.5- 
1- 

0.5- 
-15.472m- 





( 1 




/■ * 

/ 


1 




! N2 


vour 

i 




v 




1 


1 




t 

i 

i 

i 

i 
i 
i 
i 
i 
i 
i 



28.5938n 30n 

[.£ lib] 

VOLTAGE 
3.0244=1 



35n 



40n 



45n 



(TIME 



49.5313n 




1 ■ i 1 1 i 1 1 i TIME 
18. 5n 
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